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This  thesis  presents  an  Engineer  Effects  Module  for  the 
Simulation  of  Tactical  Alternative  fiesponses  (STAB)  combat 
aodel.  The  effects  of  engineer  obstacles  on  the  coebat 
process  are  iaportant,  and  the  STAB  cosbat  sodel  previously 
lacked  the  capability  to  sodel  these  effects.  Implicit  in 
the  construction  of  the  aodel  is  the  task  of  modelling  the 
obstacles  followed  by  the  simulation  of  the  the  synergistic 
effects  of  the  obstacles  on  the  combat  commander's  actions. 
The  Engineer  Effects  Hodule  is  executed  in  the  SIHSCBIPT 
II. 5  programming  language.  This  thesis  serves  as  both  the 
implementation  and  running  instructions  for  the  Engineer 
Effects  Hodule  for  the  STAB  model. 
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I.  IHTSODOCTIOH 


Th9  Si salat  ion  of  Tactical  Alternative  fiesponses  (STAB) 
coebat  eodel,  as  it  currently  exists,  does  not  sodel 
Engineer  obstacles  or  counter-obstacle  operations.  It  is 
the  purpose  of  the  Engineer  Effects  Nodule  to  install  this 
capability  in  the  STAB  cos bat  sodel.  This  Engineer  Effects 
Nodule  consists  of  the  representation  of  four  types  of 
obstacles  and  their  effects  on  the  battlefield  processes. 
The  obstacles  are  the  ninefield,  tank  ditch,  road  crater, 
and  the  destroyed  bridge  (short-vet  gap).  The  ninefield 
actually  consists  of  the  sodelling  of  five  different  types 
of  fields,  the  anti-tank  patterned  ninefield,  the  anti-tank 
scatterable  ninefield,  the  anti-personnel  blast  ninefield, 
the  anti-personnel  fragaentation  ninefield  end  the  Clayaore 
nine. 

The  obstacles  are  iaportant  in  their  ovn  right,  hovever, 
the  synergistic  effects  of  the  obstacles  on  the  forces  and 
tactics  being  esployed  are  the  crucial  effects  to  be 
aodelled.  The  aodelling  of  land  coabat  and  the  ability  to 
capture  synergistic  effects  on  the  battlefield  are  difficult 
and  cosplex  tasks. 
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Is  order  to  aodel  the  effects  of  the  Engineer  obstacles 
sectioned  above,  the  counter-obstacle  tactics  for  the  coabat 
forces  had  to  be  developed  and  aodelled.  The  tactics  that 
are  aodelled  for  the  the  obstacles  are  as  follows: 

1.  For  the  ainefield: 

Conduct  a  hasty  breach  with  plows. 

Conduct  a  bypass. 

Bull  through  the  field. 

2.  For  tank  ditches  and  road  craters: 

Conduct  a  crossing  of  the  gap  with  an  Araored  Vehicle 
Launched  Bridge 

Conduct  a  lane  filling  operation  using  tanks  equipped 
with  doxer  blades. 

Conduct  a  self-breaching  operation  by  allowing  each 
vehicle  to  enter  the  obstacle  and  create  a  breach  by 
caving  the  obstacle  walls  in. 

Conduct  a  bypass  of  the  obstacle,  when  no  proper 
b§ea£&*^s  too  |reat&t  and  risk  of  trying  a  self 

3.  For  the  short- vet  gap 

Conduct  a  hasty  crossing  using  the  Arno red  Vehicle 
Launched  Bridge  {AVLB) . 

Conduct  a  bypass  of  the  gap  if  there  is  -o  AVLB. 

The  capability  to  breach  obstacles  necessitated  the 
introduction  of  a  new  systea  in  STAB,  the  arsored  vehicle 
laonched  bridge  (AVLB) ,  and  the  expansion  of  the  capability 
of  existing  systeas  through  the  representation  of  nine  plows 
and  ball  doter  blades. 
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In  Chapter  2,  the  current  capabilities  and  equipment  of 


the  United  States  Arsy  are  discussed.  This  information 
forss  the  basis  for  the  effects  that  are  sodelled  for  the 
United  States  and  MATO  forces. 

In  Chapter  3,  the  capabilities  and  equipment  of  the 
forces  of  the  Soviet  Union  are  described  and  discussed. 
This  chapter  forss  the  basis  for  the  tactics  that  are 
sodelled  for  the  ffarsas  Pact  forces  in  STAB. 

Chapter  4  consists  of  a  review  of  soae  of  the  past 
sodellinq  efforts  and  ideas  that  exist  in  the  Enginaer 
arena. 

Chapter  5  consists  of  a  detailed  description  of  the 
sinefields  and  their  associated  tactical  responses 
constructed  for  the  STAB  conbat  aodel. 

Chapter  6  is  the  detailed  description  of  the  resaining 
obstacles  (tank  ditch#  road  crater#  and  destroyed  bridge) 
and  their  synergistic  effects. 

Finally#  Chapter  7  consists  of  sons  enhancements  the 
authors  see  as  possibilities  for  the  aodel  in  the  future, 
aodeling  is  viewed  by  the  authors  as  an  iterative  process 
and  this  chapter  say  assist  in  the  future  developuent  of  the 
aodel.  In  the  appendices#  variables  are  defined#  changes  to 

i 
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existing  STAR  code  are  explained,  and  the  coepater  code  is 
listed  and  described  in  detail.  Coeplete  running 
instructions  are  also  included. 

It  is  the  intention  of  the  authors  that  this  Engineer 
effects  sodule  can  be  fully  iaplesented  by  a  serious  user  of 
the  STAR  cosbat  aodel  using  only  this  docuaent  and  the 
existing  STAR  docuaentation. 
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ii.  gma.gims -XA£iics.4aB-3ttflig«gs 

History  has  shown  that  obstacles  and  barrier  systems  are 
an  affective  casualty  producing  ingredient  on  the 
battlefield.  Host  obstacles  used  were  minefields  or 
obstacles  reinforced  with  mines.  The  following  table  lists 
Allied  tank  losses  to  nines  as  a  percentage  of  losses  from 
all  enemy  action  [Bef.  1]. 

imill  £££££££ 

j 

North  Africa  1942-43  18 

oge  1944-45  23 

4-45  34 

?-69  69 

Bore  recently,  obstacle  use  played  a  major  role  in  the 
Bid-East  far  of  October  1973.  On  the  plains  of  the  Golan 
Heights,  the  Israelis  constructed  an  anti-tank  ditch 
approximately  15  kilometers  long.  The  ditch  was  heavily 
reinforced  with  sinefields  on  both  the  enemy  and  the 
friendly  sides.  The  combination  of  the  Israelis*  decisive 
use  of  the  terrain/terrain  reinforcement  and  mines  with 
covering  fire  allowed  their  grossly  outnumbered  force  of  180 
tanks,  11  batteries  of  Artillery,  and  supporting  Engineers 
to  defeat  an  attacking  Syrian  force  of  800  tanks,  115 


Western  Eu 

piSilic’ii 

Korea  1950 
Vietnam  19 
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batteries  of  Artillery,  and  Engineers  £Bef.  2].  The  above 
historical  evidence  highlights  the  previous  use  of  obstacles 
on  battlefields  of  the  past.  The  evidence  should  spark  an 
interest  in  how  their  use  will  affect  the  battlefield  of 
today  and  toaorrow. 

The  STAB  aodel,  as  it  currently  exists,  does  not  aodel 
any  Engineer  obstacles.  STAB  does  however,  possess  the 
inherent  capability  to  do  so  using  the  field  aodule  with 
soae  aajor  aodifications  [Bef.  3].  This  chapter  will 
briefly  describe  the  the  following  iteas  as  a  prelude  to 
atteapting  to  aodel  Engineer  effects  in  STAB. 

1.  Pour  general  obstacles: 
the  ainefield 

the  road  crater 
the  tank  ditch 

the  destroyed  bridge  (short-vet  gap) 

2.  The  alternatives  available  to  the  tactical  coaaander 
in  order  to  overcoae  an  obstacle  in  his  path  of 
advance. 

In  this  aodel,  the  actual  eaployaent  of  the  Engineers 
and  their  eguipaent  will  not  be  discussed.  If  the  reader 
wishes  to  investigate  this  area  aore  deeply,  be  should  refer 
to  leferences  a,  5,  and  6.  It  is  acknowledged  that  the 
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coabat  Engineer  is  a  viable  aeaber  of  the  coabined  aras 
teas.  Engineers  increase  the  coabat  effectiveness  of  the 
coabat  forces  on  the  battlefield.  However,  in  order  to 
aodel  the  synergistic  effects  of  Engineer  obstacles  in  STAB, 
the  existing  aodel  aust  fora  the  basis  of  the  iterative 
process.  After  the  obstacles  and  their  effects  are 
aodelled,  then  the  Engineer  units  aay  be  added  to  the  battle 
being  played.  In  short,  the  first  step  in  the  process  is  to 
install  an  Engineer  Obstacle  Effects  Module  in  STAB. 

A.  OBSTACLES 

An  obstacle  is  any  obstruction  that  stops,  delays,  or 

restricts  aoveaent.  Obstacles  have  been  classified  as 

» 

natural/existing  or  artificial/reinforcing/aanaade.  The 
priaary  purposes  of  obstacles  are  to  enhance  the 
effectiveness  of  friendly  fires,  to  delay  and  disrupt  the 
eneay  foraations,  to  divert  the  eneay,  to  alios  the  tactical 
coaaander  to  use  econoay  of  force  and  to  enable  his  to 
protect  his  flanks.  Because  threat  tactics  are  based  on  the 
aassive  use  of  aechanized  forces,  one  could  say  that  the 
principal  purpose  of  battlefield  obstacles  is  to  overcoae 
the  inherent  nobility  advantage  of  the  eneay's  tank  forces 
CBef.  7].  For  the  purpose  of  this  discussion,  only  the  four 
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major  anti-armor  obstacles  previously  mentioned  vill  be 
discassed. 


1.  The-Binefield 

Hinefields  ace  located  where  they  will  delay  araor 
and  strengthen  the  defense,  but  they  are  not  used  with  the 
idea  of  blocking  or  destroying  the  enemy  force.  dines 
reinforce  natural  obstacles,  scare  the  enemy,  cause  his 
attention  to  be  diverted  from  the  defender,  and  influence 
his  maneuver.  [Ref.  8]  Por  the  purpose  of  model  building, 
the  names  of  the  various  types  of  minefields  are  not 
important  but  the  methods  of  installation  are.  There  are 
four  basic  techniques  used  in  laying  minefields:  [Ref.  9] 

a.  Hasty  flinelaying 

Hasty  minelaying  is  done  near  the  forward  edge 
of  the  battlefield  without  Engineer  support.  Hines  are 
emplaced  so  that  friendly  troops  may  detect  and  recover  the 
mines.  Usually,  they  are  laid  on  top  of  the  ground  in  a 
randoa  fashion  or  in  a  specific  pattern,  i.e.  a  row. 

b.  Deliberate  Minelaying 

Deliberate  minelaying  normally  follows  a 
pattern.  Bach  mine  is  buried  and  camouflaged.  Mine  clusters 
and  strips  are  plotted  and  marked.  Boundaries  are  fenced 
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and  aarked.  This  type  of  Binelaying  is  noraally  done  by  the 
Engineers  and  is  used  when  there  is  tine  to  plan,  organize, 
and  prapare  the  logistical  support  for  the  effort. 

c.  Special  ainelaying 

Special  ainelaying  is  the  aining  of  railroads, 
routes,  streaa  beds,  and  other  unique  point  targets  on  the 
battlefield.  It  is  noraal  to  iaprovise  when  laying  nines 
for  these  purposes. 

d.  scatterable  ainelaying 

Bines  can  be  delivered  by  artillery,  aircraft, 
aissiles,  ground  dispensers,  or  thrown  by  hand.  This  net hod 
allows  the  coaaander  to  have  a  rapid  ainefield  installation 
capability  that  is  not  aanpower  intensive. 

The  other  three  categories  of  obstacles  can  be 
thought  of  as  anti** vehicular  obstacles.  lnti-vehicular 
obstacles  should  not  be  continuous  across  the  front  of  a 
position,  but  should  have  gaps  which  can  be  kept  under 
observation  and  covered  by  fire.  Such  gaps  tend  to 
channelise  the  eneay*s  aoveaent.  These  obstacles  are 
located  to  take  advantage  of  natural  concealsent  for  a 
surprise  effect  and  are  usually  reinforced  with  nines.  [Bef. 
10] 
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The  tank  ditch  is  a  linear  obstacle  eaplaced 
noraally  by  aechanical  digging  aachines.  There  are  two 
priaary  types  of  ditches,  the  triangular  ditch  and  the 
rectangular  ditch.  The  triangular  ditch  has  a  1.5  to  1.8 
aeter  vertical  wall  with  bera  and  the  rectangular  ditch  is 
3.3  aeters  wide,  1.5  to  1.8  aeters  deep  and  also  has  a  bera. 
The  vertical  wall  or  depth  varies  because  of  different  soil 
types.  The  triangular  ditch  does  not  present  an  obstacle  to 
the  friendly  or  counter-attacking  force.  [Bef.  2]  The 
rectangular  ditch  presents  an  obstacle  to  both  the  attacking 
force  and  the  friendly  force. 

3.  IhS-.goag.Csa&gE 

Crater  type  obstacles  are  used  for  blocking  roads, 
trails,  or  defiles.  The  location  of  the  crater  is  chosen 
such  that  no  bypass  exists  or  if  one  exists,  the  bypass 
route  can  either  be  ained,  covered  by  friendly  fire  or  both. 
Craters  are  foraed  by  explosive  charges  installed  and 
prepared  in  advance  for  later  detonation.  [Bef.  10]  fioad 
Craters,  in  order  to  be  effective  obstacles,  aust  be  too 
wide  to  be  spanned  by  the  natural  bridging  capability  of 
tracked  vehicles.  In  addition,  they  aust  be  deep  and  steep- 


sided  to  prevent 

vehicles 

from  passing 

through 

l  them. 

Hoad 

craters  created 

by  blast  will 

not 

stop 

nodern 

tanks 

indefinitely. 

but  are 

effective 

obstacles 

if  the 

tank 

requires  three  or  sore  passes  in  order  to  cross  the  crater. 
Three  passes  provides  sufficient  tiae  for  the  anti-tank 
weapon  to  destroy  a  tank  by  fire.  [Bef.  11] 


Generally,  bridges  are  destroyed  to  create  obstacles 
which  delay  the  eneay.  However,  bridges  seldom  require 
coaplete  destruction.  The  aethod  used  for  demolition  should 
normally  permit  the  economical  reconstruction  of  the  bridge 
by  friendly  troops  in  future  operations  £Hef.  11 J. 

Now  that  the  four  basic  obstacles  have  been 
described,  one  may  ask  the  question,  Bhat  makes  an  obstacle 
effective?  An  effective  obstacle  is  one  which  slows  and 
delays  the  eneay  and  is  covered  by  fire.  This  is  to  counter 
eneay  efforts  to  breach  and/or  destroy  the  eneay  while 
entrapped  by  the  obstacle.  Obstacles  should  be  employed  in 
such  a  way  as  to  surprise  the  eneay  and  take  advantage  of 
his  confusion.  Finally,  they  should  be  of  no  advantage  to 
the  enemy,  any  cover  and  concealment  provided  by  the 
obstacle  should  bo  mined  or  booby-trapped.  [  Hef .  8] 
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B.  TACTICAL  RESPONSES  TO  OBSTACLES 


The  eneay  force  has  the  saae  capabilities  and 
opportunities  to  eaplace  obstacles  as  the  friendly  force. 
Therefore,  it  is  iaportant  to  discuss  the  friendly  tactical 
commander's  possible  actions  upon  encountering  an  obstacle 
on  the  battlefield.  The  friendly  coanander  aust  keep  one 
principle  in  aind  when  an  obstacle  is  encountered,  aaintain 
the  noaentun  of  the  offense.  Obstacles  aust  not  impede  the 
movement  for  unusually  long  periods  of  tine.  The  coaaandec 
has  three  alternatives  vhen  faced  with  an  obstacle;  he  aay 
bypass,  "force  through"  or  breach  the  obstacle.  [Bef.  7] 

1 .  The  Bypass 

To  conserve  tiae  and  manpower,  obstacles  are 
bypassed  whenever  possible.  However,  if  the  eneay  has 
eaployed  these  obstacles  cleverly,  they  will  be  difficult  to 
bypass  (Bef.  7]  .  The  defender  has  probably  covered  all 

bypass  routes  by  fire.  The  unit  should  conduct  the  bypass 
with  attention  to  cover,  concealaent,  and  suppression.  [Bef. 
12] 

2.  The  Breach 

If  bypassing  is  not  possible,  then  another  choice 
for  the  coaaander  is  to  attempt  a  breach.  A  breach  is 
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conducted  when  the  unit  possesses  the  pcoper  equip sent  to 


breach.  Tvo  methods  of  breaching  say  be  eaployed,  the 
assault  breach  or  the  deliberate  breach.  [Bef.  7] 

a.  The  assault/hasty  breach  is  done  quietly  daring 
either  hasty  or  deliberate  attacks.  This  is  a  tactical 
breach.  The  assault  troops  are  under  eneay  direct  or 
indirect  fire.  The  aain  objective  is  speed  in  gaining  the 
breach.  Delays  while  breaching,  are  sore  costly  in  terns  of 
causing  casualties  than  the  nines. 

b.  The  deliberate  breach  is  conducted  when  eneay 
fires  covering  the  field  have  been  neutralized  and  safety  is 
nore  inportant  than  tine.  The  perforaance  of  a  deliberate 
breach  is  an  Engineer  responsibility.  Because  Engineer 
units  are  not  currently  aodelled  in  STAB,  this  tactic  will 
not  be  discussed  as  an  alternative  for  the  tactical 
conaander. 

3.  xhq  laisa-Xtogflafe 

The  "force/bull  through”  is  atteapted  when  no  other 
way  to  overcoae  the  obstacle  is  possible.  The  unit  does  not 
possess  any  breaching  equipaent  and  will  just  drive  their 
vehicles  through  the  ainefiald  hoping  to  get  through  and 
perhaps  clear  a  path.  Heavy  losses  are  expected  when  this 
tactic  is  eaployed.  [Ref.  12] 


The  breach  options  deaand  farther  explanation.  The 
tactical  coaaander  should  breach  obstacles  by  applying  these 
fundaaentals:  [Bef.  7] 

1.  Suppress  eneay  weapons  using  available  fire. 

2.  Use  saoke  to  obscure  eneay  observation. 

3.  Secure  the  far  side  of  the  obstacle. 

4.  Seduce  the  obstacle. 

The  fourth  fundaaental  is  of  specific  interest  in 
order  to  aodel  obstacles  in  STAB.  Bov  does  the  tactical 
coaaander  reduce  obstacles ,  or  to  be  aore  specific,  how  does 
he  coabat  the  obstacles  discussed  in  Section  A  of  this 
chapter? 

a.  neutralizing  and  Breaching  Binefields 

The  use  of  aechanical  or  explosive  breaching 
devices  is  preferred  over  annual  aethods  unless  a  special 
need  exists.  [Bef.  7]  Explosive  devices  require  Engineer 
support  and  for  this  reason  are  not  discussed.  The  tactical 
coaaander  therefore  has  only  a  tank  aounted  dozer  blade  (one 
per  tank  coapany)  that  can  breach  aaall  point  ainefields  or 
the  Europe-deployed  tank  aounted  nine  roller  for  larger 
ainefields  6)* 
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b.  Tank  Ditches/Craters 


&  tank  dozer  can  be  used  to  pash  dovn  the  3ides 
of  ditches  or  to  fill  craters  in.  If  the  gap  created  is  57 
feet  or  less  then  the  AVLB  can  be  used.  [Ref.  12]  It  should 
be  noted  that  tank  ditches  and  road  craters  are  usually 
reinforced  vith  lines  and  say  require  additional  breaching 
equipment. 

c.  crossing  Short-Wet  Gaps 

Short  gaps  created  by  streais,  saall  rivers,  or 
valleys  can  be  crossed  using  the  existing  civilian  fixed 
bridge  structures.  Bovever,  if  the  enesy  has  destroyed 
these,  or  there  were  none  in  existence,  then  the  tactical 
coiaander  iust  resort  to  his  organic  assets.  Horially,  the 
ATLBs  are  utilized  to  cross  gaps  of  less  than  57  feet  (17.4 
eaters)  with  vehicles  of  up  to  60  tons  in  weight  [Ref.  6]. 

This  concludes  the  discussion  of  obstacles  and 
tactical  responses  available  to  a  coiaander  of  O.S.  forces. 
The  tactics  and  capabilities  described  in  this  chapter  fora 
the  basis  for  modelling  Bngineer  effects  on  Bine  forces 
currently  in  the  STAR  aodel.  The  next  chapter  will  discuss 
the  capabilities  and  tactical  alternatives  of  the  soviet 
Any. 


( 
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II I .  Sfi  TIgg_ZACIICS.-  A«B-gQ  OlgflBNT 


A.  IHTRODOCTION 

This  chapter  is  a  consolidation  of  information  on  the 
Soviet  forces  and  their  capabilities  in  the  areas  of 
counter-obstacle  operations  and  equipment.  All  the 
information  presented  here  is  unclassified  and  available  in 
open  literature.  It  is  a  widely  accepted  fact  that  Soviet 
military  operations  and  tactics  are  directed  towards  the 
offensive.  It  is  for  this  reason,  that  Soviet  defensive 
operations  will  not  be  discussed.  The  primary  mission  of 
the  Soviet  Engineer  is  to  enhance  the  mobility  of  the  Soviet 
ground  combat  forces  by  countering  obstacles  to  movement,  be 
they  natural  or  manmade.  To  construct  an  Engineer  Effects 
Module  for  the  Simulation  of  Tactical  Alternative  Responses 
(STAR)  combat  model  one  must  determine  the  tactics  for  the 
Red  forces.  The  research  for  this  chapter  provided  the  bulk 
of  the  tactical  and  equipaent  information  required  for  the 
implementation  of  an  engineer  effects  module  for  STAR. 

The  Soviet  Onion  is  preparing  itself  for  a  massive  Air- 
Land  battle  with  the  forces  of  IATO.  It  has  long  been 
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hypothesized  that  the  iarsaw  Pact,  led  by  the  forces  of  the 
Soviet  Onion,  will  eventually  attack  vest  across  the  borders 
of  Czechoslovakia  and  the  Gernan  Deaocratic  Republic  into 
iestern  Europe.  In  order  to  be  successful  in  their  attack, 
the  iarsaw  Pact  forces  will  rely  on  sassive  contained  arns 
forces  attacking  on  several  avenues  of  advance  with  great 
speed.  The  RATO  forces,  on  the  other  hand,  will  be 
defending  with  ssaller  forces.  It  is  for  this  reason  that 
the  HkTO  forces  will  rely  heavily  on  terrain  reinforcesent 
to  slow  the  advancing  Pact  forces.  These  reinforceaents 
will  include  ainefields,  tank  ditches,  road  craters,  blown 
bridges  and  other  engineer  obstacles.  The  Soviet  Onion  is 
aware  of  this  and  consequently  has  anassed  a  rather 
ispressive  array  of  count er~obstacle  forces  and  equipnent. 
Further,  in  the  Great  Patriotic  Ear  the  Soviet  Onion  used 
aany  ainefields  and  obstacles  as  terrain  reinforceaents 
against  the  advancing  forces  of  Razi  Geraany.  [Ref.  13]  In 
that  war,  the  Soviet  Onion  gave  Razi  Geraany  a  lesson  on  the 
effects  of  obstacles  on  the  aoveaent  of  ground  coabat 
forces.  That  lesson  has  not  been  forgotten  by  the  teacher. 
Rost  of  the  high  Soviet  leadership  of  today  fought  in  that 
war  and  thus,  reaeabers  the  ezperience.  The  Soviet  Onion 
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not  only  is  preparing  to  attack  through  the  8110  defenses, 
but  believes  that  it  can  be  done  successfully. 

The  Soviets  developed  into  first-rate  users  of  sine  and 
obstacle  warfare  during  the  Great  Patriotic  War.  It  has 
been  said  that  the  battle  of  Kursk  is  the  finest  ezaaple  of 
nine  warfare  in  history.  In  that  battle,  soae  3  Billion 
sines  were  laid  to  stop  the  Geraans.  In  order  to  avert  a 
transportation  probles  caused  by  the  heavy  sine  usage,  every 
tine  a  soldier  was  sent  to  the  front,  he  was  required  to 
take  two  sines  with  his.  [Ref.  13,  14]  The  lessons  learned 
as  great  users  of  obstacles  have  helped  the  Soviet  Onion  to 
develop  an  arsenal  of  counter- obstacle  equip sent 
unparalleled  in  the  world  today. 

It  is  interesting  to  noxe  that  the  Soviet  Onion  and  the 
Warsaw  Pact  claia  to  be  defensive  forces,  yet  possess  an 
offensive  capability  that  is  in  a  word,  awesose.  The  H1T0 
forces,  though  claised  to  be  the  potential  aggressors, 
possess  a  counter-obstacle  capability  that  pales  in 
cosparison  to  that  of  the  Warsaw  Pact.  is  an  ezaaple,  the 
total  aine  roller  capability  of  the  OS  iray  in  Surope 
consists  of  10  rollers  that  were  scheduled  for  delivery  to 
OS&BIOI  in  late  1981  [Ref  15].  She  Soviet  forces  possess  9 
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rollers  in  just  one  Engineer  Cospany  supporting  a  hasty 
minefield  breach  of  the  forward  coabat  elements  [Ref.  13]. 

B.  SOVIET  FORCES  AND  EQUIPMENT 

The  Soviet  Union  possesses  an  iapressive  array  of 
counter-obstacle  eguipaent  and  forces  in  order  to  enhance 
the  mobility  of  the  Soviet  coabat  aras.  This  description 
will  focus  on  two  priaary  areas: 

1.  The  organic  counter-obstacle  eleaents  in  the  ground 
coabat  aras. 

2.  The  Engineer  units  organic  to  the  larger  units. 

Perhaps  the  aost  obvious  and  least  aentioned  itea  is  the 

design  characteristics  of  the  Soviet  araored  vehicles.  Host 
of  these  vehicles  are  aaphibioua  so  that  aany  water 
obstacles  aay  be  overcoae  easily  with  no  additional  bridging 
support.  although  bridging  eguipaent  aay  be  desirable,  in 
aany  cases  it  is  faster  to  just  drive  up  to  the  river  bank, 
enter  the  water,  and  cross.  Host  of  the  tanks  in  the  Soviet 
aray  have  an  inherent  snorkeling  capability  that  allows  thea 
to  cross  water  obstacles  as  deep  as  5.5  asters  at  speeds  of 
2  ka/hr  [Ref.  15].  Table  1  is  a  consolidated  list  of  the 
amphibious  capability  of  sons  Soviet  vehicles. 
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Table  1 :  Soviet  Amy  Amphibious  Vehicle  Capabilities 


Vehicle/systea 

Rater  speed 

Additional  attributes 

BT8  50/60 

10  ka/hr 

BMP 

6  ka/hr 

can  fire  73  am  main 
gun  and  Sagger  while 
sviaainr' 

PT  76 

10  ka/hr 

can  fire  76aa  main 
gun  while  swimming 

BBDH 

10  ka/hr 

122am  SP  BOV 

approx  10  ka/hr 

SA-8/SA-9 

approx  10  ka/hr 

[Ref.  16,17] 


The  above  organic  counter-obstacle  capability  is  further 
suppleaentad  by  bridging  assets  at  the  Segiaental  level. 
These  bridges  can  be  used  to  cross  water  obstacles  with  no 
bridges  left  intact  and  aay  also  be  used  to  counter  tank 
ditches  and  road  craters.  The  following  is  a  consolidation 
of  the  assets  organic  to  the  Hotorized  Rifle  Begiaent  (HER) 
and  the  Tank  Regiment  (TR) . 


Table  2:  Organic  Breaching  Eguipaent  of  a  Soviet  Regiaent 


Vehicle/systea  Basis  of  issue 
HTD-20  (tank  atd  bridge)  3  per  Regt 
THH  (truck  launched  br)  4  per  Regt 

BTO  Dozer  Blades  3  per  Regt 


Capability 

12.3  to  20  aeters 

10.5  asters  ea  or 
1  42  aeters  long 

100-300  asters  per  hr 
by  3.4  aeters  vide 


[Ref.  16,17,18] 
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In  addition  to  these  capabilities  at  the  Begiaental 
level,  other  assets  exist  in  the  Divisional  Engineer 
Battalion  to  aid  in  counter-obstacle  operations.  They 
include  the  following: 


Table  3:  organic  Breaching  Eguipaent  of  a  Soviet  Division 


Vehicle/s ystea  Basis  of  issue 
BTU  Dozer  Blades  3  per  div  bn 

HTU-20  4  per  div  bn 

THH  8  per  div  bn 

PTS (tracked  aaphibian)  14  per 

div  bn 

GSP (ferry)  8  per  div  bn  HBD 

12  per  div  bn  TD 

P8P (pontoon  bridge) 18  per  div  bn 


Capability 

100-300  asters  per  hr 
by  3.4  aeters  wide 

12.3  to  20  aeters 

10.5  aeters  ea  or 
coabined  together. 

carries  15000  leg  of 
cargo  at  15  ka/fir 

4  50  aetric  ton  ferries 
6  50  aetric  ton  ferries 

119  aeters  of  60  ton 
capacity  bridge 

[Bef.  16,17,18] 


The  Front  and  Aray  levels  each  have  additional 
quantities  of  priaarily  the  saae  eguipaent  already 
aentioned.  Table  4  lists  the  additional  quantities  at  the 


Front  or  Aray  levels. 

The  aan-aade  obstacles  that  will  undoubtedly  pose  the 
greatest  probleas  for  the  Soviet  Coaaander  are  ainefields. 
At  the  unit  level,  the  aine-plow  will  be  the  priaary  asset, 
and  it  will  be  available  in  great  nuabers.  The  estiaates 


vary,  however  it  appears  that  the  ainiaua  nuaber  will  be  one 
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Table  4: 

Organic 

Breaching 

Equipment  of  a  Soviet  Front/lrmy 

yehicle/systen 

fiuantiity 

Capability 

BTO  Dozer 

Blades 

9 

100-300  meters  per  hr 
by  3.4  meters  wide 

HT0-20 

24 

12.3-20  meters 

THH 

48 

10.5  meter  ea 

PHP 

108 

681  meters  of  60  ton 
capacity  bridge 

PTS 

98 

15000  kg  ea  cargo 

GSP 

48 

up  to  110  tons 
at  7-8  km/hr 

[Ref.  16,17,18] 

plow  per 

platoon. 

!•  6  • 

least 

one  tank  in  three  will  be 

equipped  with  a  aine  plow.  However,  normally  each  forward 


platoon  has  two  tanks  fitted  with  nine  plows.  [Ref.  19] 
Every  T-72  has  the  capability  to  aount  a  aine  plow.  [Ref. 
16]  The  following  is  a  table  of  the  aine  clearing  equipment 
mounted  on  tanks: 


Table  5:  Tank-mounted  Mine  Clearing  Equipment 


System 
KHT4/6  Plow 
PT54-H  Roller 

KHT-5  Plow/Roller 
Combination 


Basis  of  issue 
3  pec  tank  Co 

3  per  Regt  and 

3  per  Eng  Bn 

4  per  Regt 


Capability 
10  ka/hr  35  cm  deep 
10  km/hr 

both  of  the  above 
[Ref.  16,17,18] 


Along  with  the  mine  clearing  equipment  listed  above  the 
Soviet  Onion  possesses  many  other  items  in  the  inventory  to 
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deal  with  nines.  Soae  of  the  iteas  include,  hand-held  nine 
detectors,  bangalore  torpedoes,  explosive  line  charges,  and 
rocket  propelled  line  charges.  it  is  rather  apparent  that 
the  Soviet  Onion  takes  the  necessity  for  counter-obstacle 
capability  very  seriously.  It  is  with  this  ayriad  of 
eguipaent,  eaployed  in  effective  coabined  aras  operations 
that  the  Soviets  plan  to  breach  the  HATO  defenses  in  Hestern 
Europe. 

C.  EMPLOYMENT  OP  SOVIET  POHCES 

"The  offensive  is  the  basic  fora  of  coabat  action. 
Only  by  a  resolute  offensive  conducted  at  a  high  teapo 
and  to  a  great  depth  is  the  total  destruction  of  the 
enemy  attained. " 

General  V.G.  Seznichenko  "Tactics" 
£Ref.  17:  p.  3-1] 

In  the  previous  section,  the  vast  quantities  of  Soviet 
counter-obstacle  eguipaent  were  discussed.  A  discussion  of 
the  tactics  that  the  Soviets  are  expected  to  utilize  in 
order  to  accoaplish  their  desired  goals  is  contained  herein. 
A  key  aspect  in  the  eaployaent  of  the  soviet  forces  is  to 
capitalize  on  the  high  speeds  of  advance  aade  possible  with 
aechanized  forces.  The  aission  of  the  Coabined  Aras  Aray  or 
Tank  Aray  is  to  drive  swiftly  and  deeply  to  the  MATO  Corps 
rear  boundary.  (Ref.  17]  If  there  is  one  dictua  of  the 
Soviet  Forces  it  is  to  aaintain  the  speed  of  the  advance. 
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Current  ailitary  readings  indicate  that  the  Soviet  coaaander 
desires  to  maintain  a  speed  of  advance  of  50  to  80 
kiloaeters  per  day  under  nuclear  conditions  and  40  to  50 
kiloaeters  per  day  under  non-nuclear  conditions.  In  order 
to  be  able  to  aaintain  these  speeds,  it  will  be  necessary  to 
reduce  the  effects  of  obstacles  so  that  they  do  not  hinder 
the  advance  of  the  Soviet  forces.  Ihe  Soviet  coaaanders 
will  be  able  to  do  this  with  their  forces  because  of  two 
priaary  reasons: 

1.  Large  engineer  units  are  located  well  forward  with 
the  coabat  aras. 

2.  Many  siaple  engineer  tasks  will  be  handled  by  the 
ground  gaining  coabat  aras. 

The  Soviet  forces  will  probably  attack  on  high  speed 
avenues  of  approach  with  one  notorized  Rifle  Regiaent  (HRR) 
in  the  lead  followed  by  two  additional  regiaents  in  the 
following  echelon.  The  forces  will  attack  with  a  high  rate 
of  advance  and  will  usually  pass  pockets  of  resistance  in 
order  to  aaintain  the  high  rate  of  advance. 

The  Soviet  coaaander  feels  that  in  order  to  aaintain  a 
successful  offensive  operation,  a  nuaerical  advantage  of  3 
to  1  is  necessary.  A  Front  will  generally  be  utilized  for 
the  strategic  offensive.  This  war-tiae  only  structure 
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1 


usually  consists  o£  three  or  tour  Combined  Arms  Armies  and 


one  or  two  Tank  Araies.  The  Front  will  attack  with  a 
structure  siailar  to  the  following: 

First  Echelon  Three  Coabined  Aras  Araies  (CAA) 

Second  Echelon  One  CAA  or  One  Tank  Aray 
Front  Reserve  One  Tank  or  notorized  Rifle  Division 
The  objectives  of  the  Front  are  of  three  types. 
Immediate,  Long  Range,  and  Final.  The  definition  of  these 
are  as  follows: 

Immediate  250-280  km  3-5  days 

Long  Range  500-560  km  7-13  days 

Final  1000  km  15-21  days 

With  the  strategic  view  as  discussed  above,  the 
discussion  will  now  switch  to  the  smaller  unit  levels  for  a 
look  at  the  tactics.  It  is  important  to  keep  in  mind  the 
Soviet  desire  to  maintain  the  speed  of  the  attack.  In  light 
of  this,  as  mentioned  earlier,  noraally  each  forward  platoon 
will  have  two  tanks  fitted  with  mine  plows.  This  allows  the 
platoon  to  make  two  parallel  breaches  simultaneously.  [Ref. 
19]  As  the  lead  reconnaissance  elements  move  towards  the 
RATO  defenses,  the  elements  will  find  the  minefields  either 
by  detonating  mines,  visually,  or  with  vehicle  mounted  aine 

( 
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detectors.  Depending  on  the  situation,  the  eleaents  say  a ark 
the  minefields  or  they  aay  clear  lanes  with  the  organic 
aine-plows  and  rollers.  Engineer  personnel  aay  affix  hose 
charges  to  the  aine-plow  vehicles  to  pull  through  the 
ainefields.  When  the  hose  charge  is  detonated,  the  area 
between  the  cleared  tracks  froa  the  plow  or  roller  is  also 
cleared  of  aines. 

If  the  reconnaissance  eleaents  do  not  locate  the 
ainefields,  then  the  follow-on  units  aay.  They  will 
probably  locate  thea  by  detonating  a  mine.  it  this  point 
the  conaander  has  basically  three  courses  of  action.  They 
are: 

1.  Divert  off  the  desired  axis  of  advance  around  the 
aine field. 

2.  Conduct  a  hasty  breach  with  organic  plows. 

3.  "Bull  through"  with  whatever  assets  are  available. 

When  the  Soviet  conaander  has  Engineer  units  with  hia, 

then  the  aost  probable  option  will  be  to  "stora"  the 
ainefield  with  the  engineers  in  the  lead.  This  operation  is 
a  coabined  eras  operation  with  tanks  providing  direct  fire, 
artillery  providing  indirect  fire  and  saoke,  and  the  organic 
plows  clearing  lanes  under  engineer  supervision.  The 
standard  nethod  is  to  use  explosives  to  augaent  the 
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breaching  operation.  [Eef.  13, 14]  Ideally,  for  a  leading 
battalion  on  the  sain  axis  of  the  assault  soee  6*8  lanes  say 
be  ordered,  one  for  each  platoon  [Eef.  17,18]. 

Other  obstacles  to  Soviet  eoveeent,  such  as  rivers  or 
blown  bridges,  can  be  overcose  by  utilizing  the  the  vast 
array  of  Soviet  bridging  eguipsent.  Tank  ditches  or  road 
craters  can  be  countered  by  the  bulldozer  blade  equipped 
tank. 

This  brief  description  of  the  Soviet  counter-obstacle 
tactics  and  capabilities  is  as  they  exist  today.  The 
description  is  by  no  aeans  cosplete,  as  that  would  fill 
several  voluaes.  There  exist  sany  sources  for  infornation 
in  this  area.  Thera  is  soae  pro bias  though,  in  that  sany  of 
the  sources  do  not  agree  exactly  with  each  other.  The  one 
area  that  seens  to  have  universal  agreement  though,  is  that 
the  capability  of  the  Soviet  forces  is  awesose.  Perhaps 
this  is  due  to  the  fact  that  the  Soviet  leaders  recognize 
the  necessity  to  continuously  upgrade  their  forces  and 
eguipeent. 

The  research  for  this  chapter  provides  the  basis  for  the 
concepts  that  are  aodelled  for  the  Soviet  forces  in  the  STAB 
Engineer  Effects  Hodule. 
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The  next  chapter  will  discuss  and  describe  soae  of  the 
engineer  effects  modelling  efforts  that  presently  exist  in 
the  combat  modelling  community.  These  models  have  provided 
soae  useful  ideas  in  the  effort  to  provide  an  Engineer 
effects  module  for  STlfi. 
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IV.  OTHER  B0DE1LIMS_IDSA3 

This  chapter  will  briefly  discuss  the  relevant  areas  of 
three  aodels  currently  in  existence.  The  inforaation 
available  to  the  authors  lacks  cosputer  code  and  is  very 
general  in  nature.  The  purpose  of  this  chapter  is  to 
highlight  soae  existing  aodelling  ideas  that  were  of  some 
use  in  the  construction  of  the  STAB  Engineer  Effects  Hodula. 
The  fraaework  for  this  discussion  is  not  to  explain  each 
aodel  in  detail*  but  to  highlight  each  in  the  following 
areas: 

1.  obstacle  representation 
2:  Actions  at  obstacles 
3.  Actions  out  of  obstacles 

A.  COOHTBRCOH 

The  first  aodel  exaained  was  COUMTSBCOH,  a  coabat 
siaulation,  developed  by  BOH  Corporation*  for  evaluating  the 
worth  of  ailitary  eguipaent  and  tactics  in  Coapany  and 
Battalion  level  Araor/Bechanized  Infantry  warfare.  [Ref.  20] 

1.  jiREuuftiiiaa  isfijumaai 

COOVTBBCOH  aodels  the  ainefield  in  a  patterned 
representation.  The  ainefield  has  several  rows  in  a 
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minefield  segment  and  each  row  is  separated  by  an  "inter-row 
spacing".  Sach  row  is  a  series  of  points  (nines)  separated 
by  a  fixed  interaine  spacing. 

C00BT2BC0H  aodels  aine  rollers  as  a  breaching  device 
with  an  effectiveness  parameter  attached  to  count  nine  hits 
on  the  roller.  The  docuaentation  pertaining  to  nine  rollers 
does  not  explain  the  rollers  representation  or  how  its 
effects  are  aodelled  in  the  ainefield.  One  other  itea  of 
interest  though,  is  how  COONTEBCOH  offsets  following 
vehicles  around  dead  tanks  in  the  ainefield.  This  is  a 
desirable  action  to  be  aodelled,  however,  the  vehicles  are 
allowed  to  pass  too  close  to  each  other  and  thus,  the  tracks 
of  the  passing  vehicles  would  actually  touch  the  vehicle 
being  passed. 

3.  Ictions  Out  of  Obstacles  ■  (CQBITEBgoai 

COOHTEBCOB  models  the  SL0FA2  (Surface  Launched  Onit 
Fuel-Air  Explosive)  aine  clearing  system  as  well  as  mine 
clearing  line  charges.  These  systems  are  Engineer  unit 
eaployed  and  are  beyond  the  scope  of  this  dicussion.  Future 
efforts  to  install  the  actual  Engineer  units  and  eguipaent 
in  STAB  aay  find  this  pertinent  to  that  effort.  The  bypass 
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tactic  is  not  modelled  in  COOMTEBCOtl.  In  this  aodel. 
Engineer  units  are  not  aodelled,  however,  certain  Engineer 
eqnipaent  is.  Indirect  fire  is  played  against  the  defender 
but  not  against  the  attacker.  The  deliberate  breach  does 
not  suffer  the  effect  of  indirect  fire. 

3.  HIHEflELD  ADD  BAHHIEHS  COJSBAT  SIEOLATIOM 

The  second  nodel  exaained  was  the  Hinefield  and  Barriers 
Coebat  Siaulation,  developed  by  a  British  fira,  SCICOM. 
[Bef.  21] 

i.  flhitflsii 

SC ICO I  uses  a  row  ainefield  siailar  to  that 
previously  aentioned  for  COOHTBBCOH.  The  start  point  for 
the  aines  is  also  Honte  Carlo' ed  in  this  nodel.  SCICON 
represents  a  scatterable  ainefield  by  assuaing  a  totally 
randoa  representation.  The  distance  to  a  nine  detonation 
for  a  vehicle  is  deterained  by  locating  the  aines  in  the 
vehicles  path.  The  seen  nuaber  of  nines  which  fell  within 
the  vehicle's  lane  is  found  by  using  the  density  of  the 
aines  and  the  area  of  the  path.  This  nuaber  nay  be  used  or 
the  actual  nuaber  of  nines  could  be  saapled  froa  a  binoaial 
distribution.  These  sines  are  then  placed  randosly  in  the 
path  of  the  vehicle.  It  is  felt  by  the  authors  that  the 
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average  distance  to  a  sine  detonation  could  be  detersined 
froa  the  reciprocal  of  the  product  of  the  ainefield  density 
and  the  vehicles  width.  This  expected  distance  could  serve 
as  the  aean  of  an  exponential  distribution  draw.  This  would 
yield  aore  realistic  results  and  allow  the  aodel  to  benefit 
froa  the  aeaoryless  property  of  this  distribution. 

2.  ic&iaaa  as  .fltoiaslag-issis&ai 

sc icon  is  reputed  to  play  plows,  rollers,  and 
plow/roller  coabinations,  however,  froa  the  inforaation 
available  it  is  difficult  to  ascertain  their  representation 
and  their  use  within  the  ainefields. 

3.  AsUsaa-Qat_2f  9H**gl«,.iacKflU 

This  aodel  play  siaulates  both  the  breach  and  the 
"boll  through1*  options  through  obstacles.  It  is  difficult 
to  discuss  how  this  is  accoaplished  due  to  a  lack  of 
coaputer  code.  In  the  docuaeatation,  however,  the  divert 
tactic  and  how  it  is  aodelled  is  discussed  at  great  length. 
k  route  to  circuavent  an  obstacle  is  planned  in  advance  of 
the  siaulation.  This  route  is  called  a  branch  route  stress. 
The  branch  route  streaa  option  is  triggered  at  a  barrier 
decision  point.  k  barrier  decision  point  is  a  point  on  the 
route,  a  route  node,  that  is  located,  such  that,  it  precedes 
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a  known  barrier.  At  this  decision  point,  units  stop  to 
deteraine  which  actions  to  take  in  order  to  negotiate  the 
obstacle.  This  is  a  kind  of  pseudo-dynaaic  aoveaent, 
planned  for  on  input,  but  iapleaented  by  tactical  outcoaes. 
This  is  a  useful  concept  and  its  iapleae station  in  SZAE 
would  pave  the  way  for  dynaaic  route  selection. 

C.  CASTPOBEH 

The  final  aodel  to  be  discussed  is  CASTFOBEE  (Coabined 
Aras  and  Support  Task  Force  Evaluation  Model) ,  developed  by 
the  tJ.S.  Aray  Tradoc  Systems  Analysis  Activity.  [Hef.  22] 
This  is  a  stochastic,  event  seguenced,  opposing  force 
siaulation  of  ground  coabat.  This  aodel  has  an  Engineer 
process  aodule  that  plays  both  organic  and  non-organic 
engineering  capability  and  virtually  any  engineering  task 
for  which  the  user  has  the  perforaance  data.  This  aodel 
will  be  discussed  in  a  different  foraat  than  the  previous 
aodels.  This  is  due  to  the  fact  that  this  aodel  is  still 
under  construction  and  the  inforaation  available  is  in 
outline  fora.  CASTFOREM  is  projected  to  be  able  to  aodel 
Engineer  tasks  explicitly. 
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*  Task  feasibility  checked 
Personnel  availibility 


Equipment  availability 
Locational  resources  availability 

*  Task  tise  siaulation 

*  Task  assess sent  is  performed 
Besource  integration 
Resource  disintegration 

2.  Tasks  Hodelled 

Eaplace  ainefield 
Esplace  road  crater 
Eaplace  Af LB 

Breach  ainefield/road  crater 
Construct  protected  positions 

It  appears  on  ezaaination  that  this  aodel  will  be 
quite  data  intensive  in  that  it  will  denand  detailed 
decision  logic  tables  and  perforaance  data.  It*s  general 
franework  is  coaplieated,  yet  it  does  not  currently  possess 
the  capability  to  aodel  tank  ditches  or  bridge  deaolitions. 
lo  doubt  this  will  be  a  capability  in  the  future. 
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D.  CONCL0  SIONS 


In  order  to  avoid  reinventing  the  wheel,  the  current 
state  of  the  art  in  the  community  has  been  examined  and 
briefly  described  herein.  This  prelininary  research  has 
provided  several  useful  ideas  and  given  the  authors  a 
perspective  on  the  current  state  of  the  Modelling  of 
Engineer  effects.  The  next  chapter  consists  of  the  detailed 
description  of  the  ainefield.  obstacle  aodel  and  its 
associated  counter-obstacle  tactical  responses. 
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V.  THB  HIBBEIELD  aODEI 


1.  IHTBODOCTIOH 

This  chapter  discusses  the  simulation  of  the  effects  of 
a  ainefield  in  the  STAB  Coabat  aodel.  Implicit  in  this  task 
is  the  construction  of  the  ainefield  and  the  aodelling  of 
its  effects  on  the  coabat  process.  This  aodel  allows 
ainefields  to  be  eaplaced,  cause  casualties,  iapede  the 
attacker,  and  cause  the  attacker  to  execute  predetermined 
tactical  options. 

B.  HIHEPIELDS  HODELLED 

V 

In  order  to  aodel  the  effects  of  a  ainefield  on  the 
tactical  situation  on  a  battlefield  it  is  first  necessary  to 
construct  the  aodel  of  the  ainefield.  However,  prior  to  the 
discussion  of  how  the  ainefields  are  aodelled,  a  brief 
discussion  of  what  is  used  to  aodel  the  ainefields,  the  STAB 
field  aodule,  is  in  order. 

The  framework  for  obstacle  siaulation  in  STAB  is  the 
field  aodule.  yields  are  represented  as  elliptical  areas  on 
the  battlefield  which  influence  battle  actions  and  outcoaes. 
In  order  to  cause  actions  for  entities  to  take  place,  their 
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relation  with  respect  to  fields  east  be  known.  Bather  than 
have  actions  take  place  at  a  specific  point  in  tiae,  actions 
are  triggered  by  certain  interactions  of  entities  with 
fields.  These  interactions  are  results  of  either  field 
boundary  crossings,  entries  and  exits,  or  field  internal 
actions.  The  aanner  in  which  a  boundary  crossing  or  an 
internal  action  is  activated  takes  place  in  the  STAB  MOVE 
routine.  In  the  HOVE  routine,  each  tiae  an  entity  aoves, 
the  field  boundary  distance  (FLD.BDT.DIST) ,  to  the  nearest 
field  is  decreaented.  Hhen  this  value  reaches  zero,  then  a 
field  boundary  action  takes  place.  Siailarly,  when  an 
entity  is  already  in  a  field,  a  field  internal  distance 
(FLD.  IHT.DIST) ,  the  distance  to  the  next  field  internal 
action,  is  also  decreaented.  Hhen  the  FLO. IHT.DIST  of  an 
entity  reaches  zero,  an  internal  action  is  initiated.  Both 
these  distances  are  attributes  of  loving  entities  on  the 
STAB  battlefield.  Obstacle  representation  and  the 
siaulation  of  the  resulting  synergistic  effects  becaae  a 
reality  through  the  use  of  the  existing  STAB  Field  Hodule. 
For  a  aore  detailed  description  of  this  Hodule  and  its 
function  in  the  STAB  aodel  the  reader  is  referred  to 
Beference  3. 
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accomplish.  Sach  belt  simulates  three  rows  of  a  minefield. 
In  an  actual  minefield,  three  separate  rows  placed  in  a  span 
of  approximately  16  meters  forms  one  belt.  In  order  to 
simplify  the  process  cf  modelling  this  activity,  one  belt  of 
this  model  actually  represents  the  projections  of  the  three 
rows  onto  one  single  line. 

This  basic  belt  construct  is  used  in  conjunction 

with  the  existing  STAB  field  module,  to  model  the  patterned 

minefield.  [Bef.  3]  The  basic  idea  is  that  the  mine  belts 

will  be  superimposed  on  the  field  ellipse.  The  density  of 

mines  (per  metar  of  front)  of  the  minefield  is  used  to 

determine  how  many  belts  are  necessary.  Once  the  number  of 

belts  is  determined,  then  the  size  of  the  field  ellipse 

needed  can  be  determined.  The  size  of  the  ellipse  is 

computed  in  the  following  manner: 

The  semi-major  axis  equals  the  total  width  of  the 
minefield  divided  by  2. 

The  semi-minor  axis  is  determined  by  the  formula:  number 
of  belts  plus  1  multiplied  by  the  Belt  spread  in  meters 
minus  10  meters. 

This  total  is  then  divided  by  2. 

The  resulting  value  is  the  length  of  the  semi-minor  axis  of 
the  ellipse.  In  symbols: 

semi-minor  axis  ■  (((num  belts  M)*(belt  spread) )- 10) /2 


The  following  sketch  of  an  elliptical  ninefield  with  the 
sine  belts  superiaposed  should  help  to  clarify  the 
construction. 


Figure  1:  Hinefield  Representation 


With  the  previous  foraula  in  aind,  an  ezaaple  will 
be  worked.  l  sinefield  with  a  density  of  1.5  sines  per 
aeter  of  front,  a  belt  spread  of  50  asters,  and  500  asters 


wide  is  desired.  Osiag  the  foranlas  above  the  seai>aajor 


axis  will  first  be  coaputed. 

1.  The  seai-aajor  axis  of  the  ellipse  is  the  width  of 
the  ainefield  divided  by  two,  thus,  in  this  case  it  is 
500/2  or  250  aeters. 


2.  The  foraula  for  the  coaputation  of  the  seai-ainor 
axis  length  yields  the  following: 


a. 

b. 


nuaber  of  belts  required  agi 


uals  the  density 
n  ^ach  belt. 


i 
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Thus,  for  this  ainefield  the  seai-ainor  axis  is  95  aeters 
and  the  seai-aajor  axis  is  250  aeters. 

Finally,  in  aodelling  the  patterned  ainefield  two 
assuaptions  are  aade: 

The  ainefield  is  hoaogeneous  in  nature. 


The  aines  nay  be  played  in  the  aodel  in  various  states 
of  aasking.  these  states  range  fron  buried  and  visually 
undetectable  to  being  placed  on  the  ground  ana 
therefore,  subject  to  avoidance. 


The  anti-vehicular  scatterable  ainefield  is 


represented  as  a  unifora  distribution  of  aines  throughout 
the  area  an  elliptical  field.  The  basic  concept  of  the 
siaulation  of  a  scatterable  ainefield  is  that  an  expected 
distance  to  aine  encounter  is  deterained.  The  technique  for 
deteraining  the  distance  to  a  aine  encounter  will  be 
described  in  detail  in  the  following  section.  In  order  to 
eaplace  a  ainefield  the  following  steps  are  involved: 

a.  Select  the  desired  ainefield  size  by  specifying  the 
seai-aajor  and  seai-ainor  axis  lengths. 

b.  The  ainefield  density  is  coaputed  by  dividing  the 
e??^pse°*  a^QSS  ^  the  ainefield  by  the  area  or  the 

In  syabols:  ainefield  Density 

nuaber  of  aines 

9 

area  of  ellipse 

c.  The  expected  distance  to  a  aine  encounter  is  equal 
to  the  reciprocal  of  the  width  of  the  vehicle  tiaes 
the  density  of  the  ainefield. 

In  syabols: 
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Expected  distance  to  encounter 

*  1.0/vehicle  width* ainefield  density 

The  expected  distance  to  a  nine  encounter  is  then  used  as 

the  aean  value  for  a  sampling  froa  an  exponential 

distribution.  The  value  that  is  drawn  is  the  distance  to  a 

sine  encounter  for  the  particular  vehicle  concerned. 

Repeated  draws  in  this  Banner  yield  the  distances  to  each 

successive  sine  encounter  and  the  vehicle  aoves  through  the 

ainefield  in  this  fashion.  This  ainefield  is  also  assused 

to  be  hoaogeneous  in  nature. 

3.  iha. 

The  anti-personnel  blast  ainefield  is  represented  in 
a  aanner  that  is  siailar  to  the  aethodology  utilized  for  the 
inti-vehicular  scatterable  ainefield.  The  aines  are  assuaed 
to  be  uniforaly  distributed  throughout  the  area  of  the 
elliptical  field.  The  ainefield  density  is  coaputed  in  the 
saae  Banner  as  the  scatterable  ainefield  discussed  above. 
The  expected  distance  to  a  nine  encounter  for  a  disaounted 
infantry  entity  is  then  deterained  by  utilizing  the  Aray 
snail  Aras  Requirements  Study  (ASABS)  foraula.  A  randoa 
nuaber  draw  froa  a  Uniform  (0,1)  distribution  is  aade  and 
the  draw  is  then  substituted  in  the  following  foraula: 

Oistance  to  a  aine  encounter 

*  - (2.5) *ln  (1-Draw) /ainefield  density*foot  width  [Ref.  23] 


56 


If  the  entity  is  a  vehicle,  then  the  distance  to  a  nine 
encounter  is  coaputed  by  drawing  froa  an  exponential 
distribution  with  a  aean  equal  to  the  expected  distance  for 
a  vehicle  nine  encounter.  This  expected  distance  is  equal 
to  three  divided  by  the  product  of  the  ainefield  density  and 
the  width  of  the  vehicle.  An  assuaption  is  aade  that  the 
tracks/wheels  of  a  vehicle  constitute  one  third  of  the 
vehicle  width. 

Expected  distance  for  vehicle  nine  encounter 
*  3.0/ainefield  density*width  of  nhe  vehicle 
Thus,  the  entity  aoves  through  the  field  by  distances  froa 

aine  encounter  to  aine  encounter. 

*•  Hut 

There  are  two  types  of  anti>personnel  ainefields 
considered  in  this  aodel.  The  types  are  the  regular 
fragaentation  aine  and  the  Clayaore. 

a.  Regular  Fragaentation  Hines 

The  regular  anti-personnel  fragaentation  aine  is 
represented  as  a  circle  with  a  square  superiaposed  on  it. 
The  tripwires  of  the  aine  are  represented  as  extensions  of 
the  diagonals  of  the  superiaposed  square.  (See  Figure  2) 

The  aines  are  placed  in  an  orientation  that  favors  the 
attacker.  This  is  accoaplished  by  orienting  the  nine  so 
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Figure  2:  Hepresentation  of  fragaentation  aine 

that  th«  attacker  will  always  hit  the  tripwire  at  a  45 
degree  angle.  The  actual  length  of  the  tripwire  exposed  to 
the  attacker  is  the  product  of  the  cosine  of  45  degrees  and 
the  length  of  the  tripwire.  The  reason  for  this 
I  conservative  action  is  to  allow  for  cases  in  real  life  when 

the  tripwire  does  net  deploy  as  is  intended  by  design. 
Thus*  the  total  tripwire  length  that  is  exposed  to  the 
attacker  is  really  the  projections  of  the  effective  lengths 
of  each  tripwire  onto  a  line  perpindicular  to  the  direction 
of  aovesent  of  the  attacker.  The  length  of  the  tripwires 
available  to  detonate  the  nine  (effective  triggering  width) 
is  egual  to  two  tiaes  the  effective  length  of  the  tripwire. 
(See  Figure  3)  The  ainefield  density  is  fonnd  in  exactly  the 
saae  aanner  as  for  the  sea tt arable  ainefield. 

{ 
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The  expected  distance  to  a  ain«  ancountar  is  coaputed  by 
using  the  raciprocal  of  the  product  of  the  aiaafiald  dansity 
and  tha  effective  trigger  width  of  one  sine.  This  expected 
distance  is  than  used  as  tha  aaan  for  a  saapling  froa  an 
axponantial  distribution  in  order  to  deteraiae  tha  actual 
distance  to  the  nine  encounter.  Vehicles  are  assuaad  tc  not 
be  subject  to  the  effects  of  a  fragaantation  mine,  and  thus, 
need  not  hare  expected  distances  coaputed;  They  are  allowed 
to  aove  freely  through  the  ainefiald  with  no  effects  froa 
tha  ainas.  Vehicles  do,  however  set  the  sines  off  and  thus, 
decrease  the  density  of  the  ainefiald.  In  this  iteration  of 
the  aodule,  disaounted  infantryaan  in  the  area  of  anti* 
personnel  fragmentation  aines  detonated  by  vehicles,  are  not 
subject  to  assessaent  as  casualties  froa  the  detonations. 
The  disaounted  infantrymen  are  however,  subject  to  the 
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effects  of  aines  detonated  by  disaounted  elements  in  their 
respective  platoons. 

b.  Clayaore  Pragaentation  dines 

The  effective  casualty  area  of  a  Clayaore  aine 
is  a  60  degree  arc  with  a  radius  of  approxisately  100 
aeters.  The  activation  area  of  a  Clayaore  is  represented  by 
an  ellipse  with  a  seai-ainor  axis  of  14  aeters  and  a  seai- 
aajor  axis  of  24  aeters. 


The  sesi-sajor  axis  is  oriented  parallel  to  the  direction 
the  attacker  is  aoving.  Once  the  ellipse  is  entered,  the 
distance  to  the  sine  encounter  is  determined  to  be  twenty 
percent  of  the  length  of  the  sesi-sajor  axis.  (See  Figure  4) 
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When  the  entity  has  travelled  that  distance ,  the  Clayaore 
detonates  and  casualties  are  assessed  based  on  the  effective 
casualty  area  for  a  Clayaore  nine.  Any  aeaber  of  the 
triggering  entity's  platoon  vithin  the  effective  casualty 
area  of  the  Clayaore  at  the  tine  of  detonation  nay  be 
assessed  as  a  casualty  froa  the  blast. 

This  concludes  the  general  discussion  of  the 
representation  of  ninefields  in  STAB.  The  discussion  now 
centers  on  che  subject  of  what  the  physical  representation 
yields  in  the  STAB  aodel. 

C.  THE  HIHBFIELD  IB  STAB 

The  node?  of  a  ainefield  Bust  produce  two  pieces  of 
inforaation,  the  distance  an  entity  travels  prior  to  a  nine 
encounter  ati  the  consequences  of  that  aine  encounter.  In 
order  to  understand  how  this  inforaation  is  obtained,  the 
following  discussion  explains  the  function  of  the  ainefield 
in  STAB.  In  the  BOTE  routine,  the  aodel  is  continuously 
coaputing  the  distances  to  fields,  so  that  appropriate 
actions  aay  take  place.  These  actions  aay  take  any  of  three 
foras,  field  entries,  field  internal  actions,  and  field 
exits.  During  the  discussion  of  the  three  types  of  actions, 
several  key  routines  are  also  described.  A  thorough 


understanding  of  these  key  routines  is  a  necessity  if  one  is 
to  understand  thi3  simulation  of  Engineer  effects  on  the 
cos bat  process. 

In  the  model,  as  an  entity  crosses  a  field  boundary 
a  test  is  sade  to  detersine  the  type  of  field  being  entered. 
Once  the  field  is  deterained  to  be  a  Minefield,  then  the 
distance  to  a  sine  encounter  is  conputed.  This  computation 
takes  place  in  the  routine  named  HXH£. SCHEDULE.  (See  Figure 
5) 

a.  Soutine  SINE. SCHEDULE 

In  SINE.  SCHEDULE  the  distance  to  a  mine 
encounter  mill  be  deterained.  First,  the  the  major  category 
of  the  minefield  is  determined. 

O)  hnt  ^vehicular-  Minefields.  The  second 
action  is  a  determination  of  the  system  type  of  the  entity 
that  crossed  the  boundary.  If  the  entity  is  a  dismounted 
infantryman,  then  the  minefield  has  no  effect  on  the  entity 
and  he  is  allow ed  to  proceed  through  the  minefield.  This  is 
due  to  the  assumption  that  a  dismounted  infantryman  is  not 
able  to  activate  anti-vehicular  mines.  If  the  entity  is  a 
vehicle,  then  the  mine  type  is  checked.  The  mine  type 
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Figure  5:  Boutina  B1ME. SCHEDULE  Flowchart 


dictates  whether  the  einefield  is  scatterable  or  patterned. 
Once  the  tTpe  minefield  is  deter mined,  then  the  distance  to 
a  mine  encounter  is  computed. 

If  the  type  of  minefield  is  scatterable,  the 
computation  of  the  distance  to  a  mine  encounter  takes  place 
as  follows: 

1.  The  minefield  density  is  determined  by  dividing  the 
tle&^ieifber  of  *^nes  ^e  field  by  the  area  of 


2.  The  width  of  the  appropriate  vehicle  is  obtained 
from  the  vehicle  dimension  tables. 


3.  The  expected  distance  to  a  mine  encounter  is  equal 
to  1.0/ (width  of  vehicle*minefield  density). 


4.  The  actual  distance  to  the  mine  encounter  is 

determined  by  sampling  from  an  exponential 
distribution  with  mean  equal  to  the  expected 

distance  computed  above. 


If  the  minefield  is  a  patterned  or  hand>emplaced 


minefield  the  distance  to  the  mine  encounter  is  determined 


as  follows: 


1. 


The  direction  of  movement  is  determined  for  sign 

i.e.  is  it  positive  or  negative.  If  the  direction 
s  negative,  then  it  is  converted  to  the  appropriate 
angle  on  a  360  degree  reference  system.  For  example, 
-90  degrees  is  equal  to  270  degrees. 


2.  Once  the  direction  of  movement  is  converted,  it  is 
then  translated  to  the  coordinate  system  relative  to 
the  orientation  of  the  minefield.  The  angle 
necessary  for  the  translation  is  called  THETA,  and 
will  be  used  in  further  computations 

3.  The  distance  to  the  ainebelt  encounter  is  equal  to 
the  belt  spread  divided  by  the  absolute  value  of  the 
sine  of  THETA. 
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(2) 


If  the  ainefield 


type  is  deterained  to  be  anti- personnel,  then  the  following 
actions  take  place: 

a.  The  ainefield  is  checked  to  see  if  there  are  still  any 
undetonated  nines  reaaining  in  the  field.  If  all  the 
nines  hare  been  detonated,  then  the  routine  returns 
with  no  further  action. 

b.  If  the  ainefield  is  still  an  active  casualty  producing 
field,  then  a  test  is  Bade  to  deternine  if  the  nine 
type  is  blast  or  fragaentation 

1.  If  the  field  is  a  blast  type  ainefield,  then  the 

activator  is  checked  to  deteraine  is  a  disaounted 
infantrynan.  A  disaounted  infantryaan  receives  a 
distance  to  a  nine  encounter  coaputed  by  using  the 
ASABS  foraula.  If  the  activator  is  a  vehicle, 

then  the  distance  to  a  nine  encounter  is  coaputed 
using  the  vehicle  diaensions,  ainfield  density, 
and  a  staple  froa  an  exponential  distribution  as 
previously  described. 

2.  If  the  nine  is  a  fragaentation  nine,  then  a  check 
is  aade  for  Clayaore  nines.  If  the  nine  is  a 
Clayaore,  then  the  distance  to  activation  is 
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coaputed.  When  the  fragaentation  aine  is  not  a 
Clayaore,  then  the  activator  is  identified.  The 
expected  distance  to  a  aine  encounter  for  a 


vehicle  is  based  on  the  reciprocal  of  tvice  the 
effective  tripwire  length  plus  the  vehicle's 
width.  This  expected  distance  is  used  as  the  aean 
of  an  exponer iial  distribution  saapling.  For  a 
disaounted  infantryaan,  the  distance  to  a  aine 
encounter  is  coaputed  based  on  the  tripwire  length 
and  a  saapling  froa  an  exponential  as  discussed 
previously. 

c.  Finally,  the  density  of  the  Minefield  is  decreased  for 
the  next  activator  by  subtracting  one  froa  the  total 
reaaicing  aines  in  the  field. 

Thus,  the  action  at  a  Minefield  entry  will 
return  the  distance  to  the  next  aine  encounter  for  the 
scatterable  ant i- vehicular  Minefield,  the  distance  to  the 
next  aine  belt  for  the  patterned  anti- vehicular  Minefield, 
and  the  distance  to  a  aine  encounter  for  both  anti-personnel 
Minefields  and  the  distance  until  detonation/activation  for 
a  Clayaore  aine.  The  entity  attribute  FLO.IST.OIST  is  now 
assigned  the  value  of  the  distance  returned  froa 

r; 
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MINE. SCHEDULE.  Once  the  entity  travels  this  distance,  then 
the  next  action,  the  field  internal  action  takes  place. 

2 .  Minefield  Internal  Actions 

The  entity  has  travelled  the  appropriate 
FLD.IHT.DIST  in  the  move  routine.  An  internal  action  for  a 
nine  encounter  now  occurrs.  During  a  minefield  internal 
action,  several  actions  say  take  place.  In  general,  the 
actions  include  such  events  as  the  slowing  of  the  speed  of 
the  vehicle,  the  lowering  of  the  sine  plow,  the  assessment 
of  sine  hits  on  the  vehicle,  and  the  altering  of  the 

platoon's  foriation.  In  this  section  of  the  chapter,  the 
assessaect  of  sine  hits  on  a  vehicle  is  discussed.  The 
caaaining  internal  actions  are  discussed  in  the  detailed 
description  of  the  minefield  internal  actions  in  section 
B.2.b.  of  this  chapter.  During  an  internal  action  Boutine 
POP. A. HIRE  is  called.  (See  Figure  6) 
a.  Boutine  POP. A. MINE 

POP. A. MIME  does  the  following: 

1.  Detersines  the  nusber  of  aines  hit,  if  any. 

2.  Determines  the  location  on  the  vehicle  of  any  hits, 
i.e.  a  belly  or  a  track  hit  and  the  distance  from 
the  mine  detonation  if  the  entity  is  a  dismounted 
infantryman. 

3.  Determines  the  damage  froa  the  aine  encounter  based 
on  the  aine  lethality  data. 
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In  routine  POP. A. MINE,  a  test  is  made  to 
deteraine  if  the  aine  can  be  detected  and  avoided,  (a 
scatterable  or  a  hand-eaplaced  type  that  is  not  buried) . 
[Ref.  24]  If  the  aine  can  be  detected,  then  a  randoa  number 
is  drawn  to  deteraine  if  the  aine  is  avoided.  Bhen  a  aine 
is  avoided,  then  a  new  aine  encounter  distance  is  deterained 
and  the  entity  continues  to  aove.  The  next  internal  action 
will  occur  at  the  new  aine  encounter  distance.  If,  however, 
the  aine  is  hit,  then  a  check  is  aade  to  deteraine  if  the 
entity  is  a  vehicle  or  dismounted  infantry. 

If  the  field  is  an  anti-personnel  ainefield  and 
the  entity  is  a  dismounted  infantryman,  then  the  ainefield 
is  checked  to  see  if  it  composed  of  blast  or  fragmentation 
aines. 

1.  If  the  ainefield  contains  blast  aines,  then  the 
soldier  will  die  because  he  has  just  stepped  in  a  aine. 
Routine  ATTRIT  is  called  to  update  the  simulation  with 
respect  to  the  fatal  disposition  of  the  soldier  that  caused 
this  action. 

2.  If  the  ainefield  contains  fragmentation  aines, 
then  the  exact  location  of  the  aine  is  deterained.  Then, 
the  distance  froa  the  aine  detonation  to  each  aeaber  of  the 
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if  activator's  platoon  is  computed.  If  an  entity  is  within  the 

i 

;  casualty  radius  of  the  nine,  then  routine  PBOB.BIHB  is 

( 

called.  Soutine  PBOB.BINE  accesses  the  nine  lethality  data 
I  for  the  nine  detonation  against  personnel.  This  data  is 

based  on  the  type  nine,  the  entity's  posture  at  the  tine  of 
detonation,  (standing  or  prone) ,  and  the  distance  fron  the 
entity  to  the  nine  detonation  location.  The  lethality  data 
returns  a  probability  of  kill  that  is  then  Bonte  Carlo'ed  to 
determine  the  soldier's  casualty  status.  The  result  of  the 
Bonte  Carlo  is  then  sent  to  routine  hTTBIT  to  update  the 

*  sinulation  with  respect  to  the  soldier's  status. 

when  the  activating  entity  is  a  vehicle,  then  a 
check  is  aade  to  deteraine  the  type  of  Minefield  entered. 
If  the  Minefield  is  an  anti-personnel  Minefield,  then  no 
daaage  is  assessed  against  the  vehicle.  then  the  type  of 
Minefield  is  anti-vehicular,  then  a  test  is  aade  to 
deteraine  if  the  Minefield  is  patterned  or  scatterable.  If 
it  is  scatterable,  then  a  randon  nuaber  is  drawn  froa  a 
Onifora  (0,1)  distribution  to  deteraine  the  nine  detonation 
location  on  the  vehicle.  in  assumption  is  aade  that  one- 
third  of  the  vehicle  bottoa  area  is  track  and  two-thirds  is 
belly.  The  randoa  nuaber  is  then  Bonte  Carlo'ed  against 

( 

*  . 
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this  standard  to  determine  the  location  of  the  aine  hit. 
Once  the  hit  location  is  deterained,  routine  PBOB. NINE  is 
called.  PBOB. MINE  accesses  the  vehicle  lethality  data  for 
aine  hits  based  on  the  aine  type,  vehicle  type,  and  the  hit 
location  on  the  vehicle.  PBOB. MINE  passes  the  appropriate 
lethality  data  to  routine  ATTBIT,  the  daaage  to  the  vehicle 
is  assessed,  and  the  siaulation  is  updated. 

If  the  aine  type/ainef ield  is  patterned  anti- 

vehicular,  the  following  coaputations  are  Bade: 

1.  The  nuaber  of  the  next  belt  to  be  hit  is  deterained. 

2.  The  distance  to  the  outer  boundary  is  coaputed. 

The  outer  boundary  is  the  tangent  line  on  the  ellipse  that 
is  perpendicular  to  the  seai-aajor  axis.  This  distance  is 
coaputed  in  several  steps.  The  first  step  is  to  convert  the 
X  coordinate  of  the  location  of  the  vehicle  to  an  X  priae 
location  in  a  coordinate  systea  that  uses  the  aajor  axis  of 
the  field  as  the  X  axis  and  the  ainor  axis  of  the  field  as 
the  T  axis.  X  priae  is  obtained  by  the  translation  foraula: 

X»«  X*cos (rotation  angle) ♦l*sin (rotation  angle) 

The  distance  to  the  outer  boundary  (DTOB)  is  now  calculated 
as  the  absolute  value  of  the  difference  between  the  x 
coordinate  value  of  the  center  of  the  field  and  the  X  priae 
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value  described  above.  This  nuaber  is  then  subtracted  froa 
the  length  of  the  seai-aajor  axis  of  the  field.  This 
foraula  is  applicable  to  both  sides  of  the  ainor  axis  of  the 
field.  It  is  this  distance  that  is  the  key  to  superiaposing 
the  aine  belts  on  the  elliptical  field#  and  thus,  the 
locations  of  the  aines  relative  to  the  vehicle *s  position. 
The  vehicle  width  (7W)  is  also  adjusted  to  account  for  the 
angle  of  vehicular  aoveaent.  Next,  the  integer  nine 
location  nuaber  just  to  the  left  of  the  vehicle 
(MON. LEFT. SIDE)  is  deterained.  The  routine  then  deteraines 
if  the  belt  is  even  or  odd,  and  conseguently,  if  the  nines 
are  located  at  even  or  odd  integer  locations.  The 
MON. LEFT. SIDE  is  then  adjusted  to  the  appropriate  odd  or 
even  integer  further  to  the  left  of  the  vehicle.  A  loop 
search  is  then  conducted  to  deteraine  where  the  aines  are 
located  in  relation  to  the  vehicle;  track,  belly,  or  aiss. 
Again,  the  assunption  is  nade  that  the  track  takes  up  one 
third  of  the  vehicle  width.  The  detonation  locations  are 
found  and  routines  PBOB. NINE  and  AXTBIT  are  called  to  assess 
the  daaage.  The  routine  PBOB. NINE  will  now  be 
described.  (See  Figure  7) 
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b.  Routine  PfiOB.MINE 

The  purpose  of  this  routine  is  to  access  the 
appropriate  sine  lethality  data  and  assess  the  danage  to  the 
entity. 

For  disaounted  infantry  the  lethality  data  is 
stored  in  a  three  diaensional  array  called  GBONTLETH.  The 


Table  6:  GROHTLETH 


Bine  type 


Posture  of  soldier  Distance  froa  aine 

detonation 


1 

2 

3 


HI  6 
ADAH 
H74 


4  Clayaore 


1  soldier  standing 

2  soldier  prone 


distance  is  in  neters. 
except  Clayaore  data  xs 
by  10  aeter  increaents 


diaensions  of  GROHTLETH  are  four  by  two  by  five. 

The  value  that  is  returned  froa  GBDITLETH  is  a  probability 
of  kill. 

If  the  aine  is  anti-personnel,  then  a  check  is 
cade  to  deteraine  the  actual  type  of  nines  in  the  field. 
Bhen  the  nine  is  a  blast  nine,  then  the  soldier  becoaes  a 
casualty.  If  a  soldier  activates  a  fragaentation  aine  then 
any  aeaber  of  his  platoon  nay  be  affected.  The  posture  of 
each  soldier  in  the  platoon,  his  distance  froa  the  nine 
detonation,  and  the  type  nine  are  used  to  access  GROMTLETH 
in  order  to  deteraine  a  probability  of  kill.  For  each  aine 
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detonation,  a  probability  of  kill  for  each  live  platoon 
aeaber  is  deterained.  This  probability  is  Monte  carlo'ed  by 
drawing  froa  a  Unifora  (0,1)  distribution  to  deteraine  if 
any  soldiers  are  casualties  as  a  result  of  the  blast. 

The  aine  lethality  data  for  vehicles  is  stored 
in  the  array  MIHELETH.  MIHELETH  is  a  four  diaensional  array 
that  is  five  by  eight  by  two  by  four.  The  data  stored  in 
MIHELETH  is  Ballistics  Research  Laboratory  (BBL)  lethality 
data.  It  is  stored  as  follows: 


Mine  Type 


1  M70 

§831 

4  H  15 

5  M19 


Table  7: 


Vehicle  Type 


1  Tank 

APC 
Coaaand 

4  B8DH 

5  Zsu 

6  SP  How 

7  SA11 

8  SPAT  125 


MIHELETH 


Detonation 

Location 

1  Track 


Da sag e 

Probabilities 

Mobility 

Firepower 

Mob/Fire 

Catastrophic 


Routine  PBOB.MIHE  first  tests  to  deteraine  the 
nine  type.  If  the  aine  is  anti-tank,  then  the  systea  type 
of  the  activating  entity  is  deterained.  Hith  the  type  anti¬ 
tank  aine,  vehicle  type,  and  the  detonation  location  on  the 
vehicle,  MIHELETH  is  accessed  and  the  appropriate  daaage 
probability  values  are  returned  to  routine  POP.A.MIHE. 
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&t  this  point,  the  progran  would  return  from 
routine  POP.  A.  MINE  and  call  routine  HIDE. SCHEDULE.  &  new 
distance  to  a  sine  encounter  is  deter lined  and  the  cycle 
continues  until  the  entity  becoies  a  casualty  or  exits  the 
ainefield. 

when  an  entity  exits  a  ainefield  its  speed  is 
upgraded  to  the  aaxiiui  allowed  by  the  terrain.  If  a  lane 
has  been  cleared  through  the  ainefield,  then  this 
intonation  is  stored  for  future  use  by  follow-on  eleaents. 

The  previous  discussion  has  described  how  the 
ainefield  is  represented  in  the  STAB  aodel.  In  the  next 
section,  the  discussion  will  focus  on  the  synergistic 
effects  aodelled. 


D.  STBEBGISTIC  BPPECTS 

In  this  section,  the  tactics  and  synergistic  effects  of 
ainefields  are  discussed. 


A  tactical  coasander  encountering  a  ainefield  has 
basically  three  alternatives  to  choose  frost 


a.  Be  nay  choose  to  conduct  a  hasty  breach  if  the  salt 
possesses  any  live  plows  os  rollers. 

b.  Be  say  bypass  the  ainefield  if  the  tactleal 
situation  pesaits. 


7« 


c.  He  aay,  as  a  last  resort,  order  a  "ball  through" 
operation,  just  driving  the  vehicles  through  the 
Minefield  hoping  to  clear  a  lane  and  taking 
casualties. 

The  choice  that  the  coasander  makes  is  based  on 
whether  or  not  he  possesses  knowledge  of  the  minefield.  The 
aanner  in  which  the  knowledge  is  gained  is  irrelevant.  Hhat 
is  relevant  though,  is  when  the  knowledge  is  gained.  If  the 
coaaander  gains  the  knowledge  prior  to  entering  the 
ainefield,  then  there  is  aore  flexibility  in  the  selection 
of  tactics  that  are  aost  beneficial  for  the  aission  of  the 
unit.  If,  on  the  other  hand,  he  gains  his  knowledge  the 
hard  way,  i.e.  by  detonating  a  nine,  then  the  coaaander  is 
forced  to  react  in  a  different  fashion.  In  the  design  of 
this  aodel,  soae  judgaental  decisions  based  on  knowledge  and 
experience  have  been  aade.  Is  a  result,  certain  tactical 
alternatives  were  chosen  for  simulation  in  this  Engineer 
Effects  Hodule.  k  recapitulation  of  the  tactical 
alternatives  in  this  aodule  are  included  in  Table  9. 

The  expected  tactics  of  both  the  OS  and  the  Soviet  force 
cosaanders  are  the  basis  for  this  aodel. 

2.  ainefield  Siaarglstlg-ActlQas 

The  general  ainefield  effects  sisulated  will  now  be 
described.  is  Mentioned  above,  the  knowledge  of  the 
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Table  8: 


Tactical  Alternatives  at  an  Obstacle  Encounter 


1. 

2. 


3. 


Conduct  a  breaching  operation  through  the  obstacle 
whenever  the  platoon  possesses  the  proper 
breaching  equipment. 

"Bull-through"  the  obstacle  if  specified  by  the 
user  on  input. 

If  the  "bull  through"  is  not  specified,  then  the 
entity  will: 

a.  dove  to  a  cleared  lane  through  the  obstacle, 
if  one  exists. 


b.  Bypass  the  obstacle  if  a  bypass  exists  and  no 
clear  lane  exists  through  the  obstacle. 


ainefield  and  the  sission  of  the  force  are  the  driving 
factors  in  the  selection  of  the  counter-obstacle  tactics. 
In  this  section  of  the  chapter,  the  breach  and  "bull 
through"  actions  are  discussed.  The  bypass  action  will  be 
discussed  in  Section  3.  of  this  chapter.  It  is  for  this 
reason  that  the  discussion  will  begin  with  the  knowledge 
attribute  of  the  field.  The  knowledge  attribute  of  the 
field  nay  have  any  of  four  values,  0,1,2,  or  3. 

a.  0  or  1  aeans  that  there  is  no  prior  knowledge  of  the 

existence  or  location  of  the  ainefield. 

b.  2  aeans  that  the  ainefield's  location,  but  not  its 

extent,,, is  known  and  that  partial  lanes  through  the 

ainefield  nay  exist. 

c.  3  aeans  that  the  ainefield,  and  any  clear  lanes 

through  it  are  known. 

(See  Figure  8)  As  as  entity  crosses  the  field  boundary  into 
a  ainefield,  the  knowledge  level  on  the  field  is  checked  and 
the  appropriate  action  is  taken. 
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a.  Actions  with  No  Prior  Knowledge 

If  the  knowledge  level  is  0  or  1,  then  routine 
SINE. SCHEDULE  is  called  to  coipute  a  distance  to  a  sine 
encounter.  If  the  minefield  type  is  patterned  or  hand- 
emplaced,  then  once  this  distance  is  traversed  by  the 
entity,  a  detonation  occurrs  and  the  knowledge  level  is 
changed  to  two.  If,  however,  the  mines  are  visually 
detectable,  then  the  possibility  of  avoiding  the  mine 
exists.  If  the  distance  to  the  mine  encounter  is  greater 
than  the  minefield  visual  detection  distance,  then  the 
minefield  is  allowed  to  be  detected  without  a  detonation 
occurring.  The  minefield  visual  detection  distance  is 
designated  by  the  user.  Two  studies  on  the  subject,  the 
TBtUNS  study  and  a  study  conducted  at  Ft  Drum  N.7.  [Ref. 
25,26],  say  be  helpful  in  the  determination  of  this  value. 
The  distance  for  the  entity  to  travel  in  the  minefield  is 
set  to  this  visual  detection  distance,  and  the  knowledge 
level  on  the  minefield  is  set  to  two.  If  on  the  other  hand, 
the  encounter  distance  is  less  than  or  egual  to  the  visual 
detection  distance,  then  routine  POP. A. HIKE  is  called,  the 
detonation  occurs,  and  the  knowledge  level  on  the  minefield 
is  set  to  two. 
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The  knowledge  level  is  two,  and  if  the  entity  is 
a  vehicle  the  next  check  is  to  determine  if  there  are  any 
alive  plows  remaining  in  the  platoon.  If  no  plows  are 
alive,  then  the  platoon  turns  around  and  leaves  the 
minefield  on  the  same  path  it  entered.  The  next  action  for 
this  exiting  platoon  is  a  decision  ellipse  entry  action. 
This  action  is  discussed  in  section  E.l.  of  this  chapter. 
If  the  platoon  possesses  a  plow  that  is  alive,  then  the 
platoon  stops  for  a  plow  activation  time  and  changes  to  a 
plow  formation  (the  plow  leading  with  all  other  vehicles 
following  in  column  directly  behind  the  plow) .  The  platoon 
also  has  its  speed  degraded  by  a  plowing  speed  factor. 

In  using  a  mine  plow  to  clear  a  lane  through  a 
minefield  several  assumptions  are  made  about  plows. 

1.  Plows  clear  all  mines  from  the  path  of  the  tracks  of 
the  vehicle. 

2.  The  plow  suffers  no  degradation  due  to  sines  hitting 
the  skids. 

3.  Following  tanks  are  able  to  follow  directly  in  the 
tracks  cleared  by  the  plow  as  a  result  of  the  berms 
created. 

Once  plowing  begins,  routine  MINE. SCHEDULE  is 
called  to  establish  a  new  mine  encounter  distance.  If  the 
plow  vehicle  is  still  alive  when  this  point  is  reached,  then 
routine  HIME.  SCHEDULE  is  called  again  to  compute  a  new  mine 
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encounter  distance.  This  process  continues  until  the 
minefield  boundary  is  crossed  or  the  plow  vehicle  is  hilled 
by  direct  fire.  If  the  plow  is  hilled  during  the  travel  to 
the  next  nine  encounter,  then  there  are  two  options  for  the 
platoon,  the  dead  plow  aay  be  pushed  by  the  following  tanh 
or  the  live  vehicles  aay  offset  around  the  dead  plow  and 
atteapt  to  aahe  a  lane  through  the  field  without  it.  When 
the  plow  vehicle  is  dead,  then  a  draw  froa  a  Unifora (0,1) 
distribution  is  made.  The  random  number  is  Honte  Carlo' ed 
against  a  user  specified  probability  of  pushing,  to 
determine  which  option,  pushing  or  offsetting,  is  selected. 

If  the  offset  option  is  selected,  then  routine 
pop. 1. HIKE  is  called  to  assess  mine  damage  to  the  lead  tank 
at  the  location  of  the  mine  detonation.  The  speed  of  the 
platoon  is  upgraded  to  the  maximum  allowed  by  the  terrain 
and  routine  HINE. SCHEDULE  is  called  to  determine  the 
distance  to  the  next  mine  encounter,  it  the  aine  encounter, 
routine  POP. A. HINE  is  called  and  the  damage  is  assessed  to 
the  lead  tank.  This  process  continues  until  either  the 
platoon  is  depleted  or  the  minefield  is  exited.  If  the  push 
option  is  selected,  the  platoon's  speed  is  degraded  further 
from  the  current  plowing  speed  and  the  platoon  continues  to 
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move  -through  the  minefield  just  as  though  the  plow  were 


alive.  several  assumptions  are  made  with  respect  to  the 


pushing  option. 


1.  Another  tank  can  push  a  plow  tank  provided  that  the 
tracks  are  still  on  it.  A  plow  tank  killed  by 
direct  fire  is  assumed  to  still  have  its  tracks 
mounted. 


2.  A  pushing  tank  gains  a  slight  advantage  against 
direct  fire  weapons  due  to  the  fact  that  it  is 
shielded  somewhat,  by  the  tank  it  is  pushing. 


3.  A  platoon  can  only  elect  to  push  the  plow  once.  If 
the  pushing  vehicle  is  killed  the  option  to  push  it 
and  the  plow  does  not  exist. 


4.  The  pushing  tank  is  able  to  follow  directly  in  the 
cleared  track  path  of  the  plow. 


Once  the  pushing  has  begun,  routine  MINE. SCHEDULE  is  called 


to  compute  the  distance  to  the  next  nine  encounter.  At  the 


encounter,  the  push  tank  is  checked  to  see  if  it  is  alive. 


If  it  is  still  alive,  then  the  process  continues  until 


either  the  platoon  exits  from  the  field  or  the  pusher  dies. 
If  the  pusher  is  dead,  then  the  offset  seguence  begins  and 


continues  as  previously  described. 


The  next  path  to  be  described  is  the  case  when 
the  knowledge  level  is  two.  Again,  the  reference  will  be  to 
Pigure  8. 
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b.  Actions  with  Knowledge  Prior  to  Entry 

When  the  Knowledge  level  is  two,  upon  entry  into 
a  ainefield,  an  entity  need  not  detonate  a  sine  to  find  out 
that  a  ainefield  exists.  The  platoon  is  already  aware  that 
a  ainefield  exists  and  first  checks  for  an  alive  plow  in  the 
platoon.  After  this,  the  path  is  the  sane  as  described  in 
the  previous  section  froa  the  point  where  the  knowledge 
level  was  changed  to  two. 

c.  Actions  When  a  Lane  is  Known  to  Exist 

The  final  case  to  be  discussed  for  the  ainefield 
actions  is  the  case  when  the  knowledge  level  is  three.  This 
aeans  that  there  is  a  clear  lane  somewhere  through  the 
ainefield.  This  is  the  final  case  to  be  described  froa 
Pigure  8. 

A  check  is  Bade  to  see  if  the  route  the  platoon 
is  travelling  is  clear  of  aines.  If  this  is  not  the  case, 
then  the  saae  path  as  a  knowledge  level  of  two  is  followed. 
The  unit  will  atteapt  to  gain  a  breach.  The  reason  for  this 
i  that  the  coaaander  takes  actions  to  secure  additional 
lanes  through  the  ainefield.  The  desire  of  threat  unit 
coaaanders  to  secure  at  least  one  lane  per  platoon  is 
discussed  in  Chapter  3  of  this  thesis.  If,  however,  the 
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platoon  is  travelling  on  a  cleared  route,  then  the  platoon 

is  assembled  into  a  coluan  fonation  and  the  speed  is 

degraded  for  lane  travel  safety.  The  formation  and  the  lane 

speed  factor  are  both  input  paraaeters.  In  this  case,  two 

additional  assumptions  are  made: 

The  follow-on  platoons  will  be  able  to  follow  directly 
in  the  cleared,  marked  lanes. 

If  a  tank  is  killed  by  direct  fire  while  travelling  on 
the  cleared  lane,  the  following  vehicles  will  be  able  to 
push  the  dead  tank  out  of  the  way  and  continue  on  the 
lane. 

Each  of  the  above  knowledge  cases  eventually 
yields  the  same  result,  a  minefield  exit.  Basically,  there 
are  two  actions  that  occur  at  a  minefield  exit.  If  the 
vehicle  is  exiting  the  minefield  ellipse  as  the  result  of 
clearing  a  lane,  then  the  knowledge  level  of  the  minefield 
is  changed  to  three  and  the  platoon  conditions  are  reset  for 
future  minefield  encounters.  The  knowledge  attribute  allows 
follow-on  units  to  know  that  this  particular  route  through 
the  minefield  is  clear.  If  the  vehicle  is  not  exiting  as 
the  result  of  clearing  a  lane,  then  it  is  moving  in  a 
reverse  direction  back  along  its  route  towards  a  field 
ellipse  called  a  decision  ellipse.  The  decision  ellipse  and 
its  function  in  the  module  is  discussed  in  detail  in  the 
next  section  of  this  chapter.  Section  D.  3.  In  this  case. 
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the  speed  and  formation  are  upgraded  to  the  original 
formation  and  speed  but  a  cleared  lane  is  not  recorded. 

3-  iteJtesAsiamilEsa 

In  the  previous  section,  reference  was  made  to  a  new 
type  of  field,  the  decision  ellipse.  This  creation  is  the 
key  to  the  capability  to  insert  pseudo- dynamic  movement  into 
the  STAB  combat  modelling  process.  The  decision  ellipse 
allows  the  elements  in  the  simulation  to  make  route  changes 
based  upon  the  tactical  situation  and  the  status  of  the 
platoon* s  organic  breaching  eguipment.  The  movement  has 
been  labeled  as  pseudo-dynamic  because  the  alternative  route 
options  must  be  planned  in  advance  as  input,  however  the 
actual  selection  from  the  alternatives  is  dictated  by  the 
battlefield  situation. 

The  decision  ellipse  is  located  on  a  route  such  that 
it  will  be  encountered  prior  to  an  engineer  obstacle.  The 
decision  ellipse  is  to  be  located  such  that  it  affords  the 
attacker  maziaum  cover  and  concealment  from  enemy  direct 
fire.  At  the  decision  ellipse,  the  first  decision 
concerning  the  minefield  is  made. 

The  general  actions  that  take  place  at  a  decision 
ellipse  will  now  be  discussed.  (See  figure  9) 
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The  decision  ellipse  is  linked  to  the  obstacle  ellipse  that 
is  associated  with  it.  This  is  accoaplished  by  tha  use  of 
an  integer  obstacle  ellipse  naae.  As  a  vehicle  aoves  into 

the  decision  ellipse,  the  knowledge  level  of  the  obstacle  is 

/ 

ascertained  by  linking  to  the  appropriate  obstacle  ellipse. 
If  the  obstacle  ellipse  knowledge  level  is  0  or  1,  then  the 
vehicle  passes  through  the  decision  ellipse  with  no  further 
action.  If  the  knowledge  level  is  two,  then  the  platoon  is 
checked  for  the  presence  of  a  plow.  If  the  plow  is  alive, 
then  the  platoon  continues  to  aove  with  no  further  action  in 
the  decision  ellipse.  If  the  plow  is  not  alive,  then  the 
platoon  is  given  its  bypass  route  and  next  aoveaent  control 
point  (HCP)  and  aoves  toward  the  new  route.  If  the 
knowledge  level  is  three,  the  platoon  is  checked  for  the 
presence  of  an  alive  plow.  If  the  plow  is  alive,  the 
platoon  will  continue  to  aove  on  its  route  through  the 
decision  ellipse  with  no  further  action  until  the  ainefield 
boundary  is  crossed.  If  the  plow  is  not  alive,  then  the 
platoon  will  obtain  the  route  and  HCP  of  the  cleared  lane 
and  aove  to  it. 

In  order  to  better  illustrate  the  concept  of  the 
decision  ellipse  the  reader  is  referred  to  Figure  10  for  the 
following  discussion  of  soae  situations. 
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Each  route  has  a  platoon  travelling  on  it.  The  decision 
ellipses  were  set  up  in  the  following  Banner: 

Oecision  Ellipse  Bypass  Boute  Bypass  HCP 
A  1  2 

B  2  2 

C  3  2 

SiiMiion  1: 

BT  3  is  a  cleared  route  through  the  ainefield.  The 
platoon  travelling  on  BT  4  has  reached  the  decision  ellipse 
and  does  not  have  a  plow  vehicle  alive.  The  knowledge  level 
of  the  obstacle  is  3,  thus,  there  is  a  cleared  lane  through 
the  ainefield.  The  decision  ellipse  tells  the  platoon  to  go 

9 

to  the  cleared  lane  located  at  BT  3  and  HCP  2. 

SiUaliofl  gz 

The  platoon  on  BT  3  reaches  decision  ellipse  B  and 
their  plow  is  dead.  The  knowledge  level  on  the  obstacle  is 
2  because  other  platoons  have  entered  the  ainefield  and  are 
atteapting  to  clear  lanes  through  it.  The  platoon  on  BT  3 
does  not  have  a  clear  lane  or  a  plow,  therefore  it  will  go 
to  the  bypass,  ST  2  and  HCP  2.  As  the  platoon  reaches 
decision  ellipse  A  on  its  bypass  route  it  will  again  check 
to  see  if  a  lane  has  been  coapleted  through  the  ainefield. 
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If  there  still  is  no  lane  through  the  minefield,  the  platoon 
will  bypass  to  B?  1  and  HCP  2.  These  bypass  routes  and  HCPs 
are  kept  as  attributes  of  the  entered  decision  ellipse.  If 
however,  the  knowledge  level  is  3,  because  a  lane  had  been 
completed  while  the  platoon  was  soving  froe  B  to  A,  then 
the  platoon  will  move  to  the  roate  that  contains  the  cleared 
lane.  The  location  of  the  information  about  the  cleared 
lanes  is  carried  in  a  three-dimensional  array  called 
TRAFFIC. CONTROL.  The  following  information  is  stored  for 
each  route  for  each  obstacle: 

1.  Route  number  of  the  route  being  travelled. 

2.  Decision  ellipse  HCP  on  that  route. 

3.  Cumulative  distance  clear  in  the  obstacle  on  the 
route. 

4.  The  most  recent  distance  to  a  nine  encounter  for  the 
lead  vehicle  of  the  lead  platoon  in  the  minefield. 

5.  The  number  of  mine  encounters  scheduled  thus  far  for 
t^e^i^em^nts  travelling  on  this  route  through  the 

For  a  more  detailed  discussion  of  the  TRAFFIC. CONTROL  array, 
see  Appendix  A. 

In  this  section,  the  discussion  has  been  of  a 
general  nature  with  regard  to  what  is  modelled.  This  is  a 
good  foundation  and  a  necessary  prerequisite  for  an 
understanding  of  the  next  section,  which  consists  of  a 
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detailed  description  of  the  actions  that  take  place  at  the 
various  locations  pertaining  to  fields. 

E.  DETAILED  FLOWCHART  APPROACH 

In  this  section  the  discussion  is  divided  into  three 
categories,  actions  at  field  entry,  field  internal  actions 
and  actions  at  field  exits.  Section  C  of  this  chapter, 
gives  the  reader  an  overview  of  the  synergistic  effects 
captured  in  this  aodel.  This  section  discusses  in  further 
detail  how  the  desired  synergistic  events  are  captured  in 
this  aodel  of  the  coabat  process.  The  reader  is  advised 
that  routines  POP.A.HINE  and  HINE. SCHEDULE  play  an  iaportant 
role  in  this  discussion  and  thus,  should  be  understood  well, 
prior  to  continuing.  This  aodel  is  constructed  in  a  fashion 
to  account  for  aany  siaultaneous  actions  occurring  on  the 
battlefield.  For  exaaple,  several  platoons  aay  be  aoving 
through  the  sane  ainefield  either  on  different  or  coaaon 
routes  or  coabinations  thereof,  concurrently.  The  ability 
to  handle  aany  siaultaneous  actions  necessitates  the  use  of 
aany  flags  and  tests  in  order  for  the  aodel  to  discern  which 
entities  are  involved  in  the  actions.  It  is  for  this  reason 
that  the  reader  will  notice  a  great  number  of  tests  and 
different  situations  covered  in  the  following  discussions. 
The  decision  ellipse  will  be  discussed  first.  (See  Figure  11) 
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1  •  Xhe_Dgcislos_gnigse_lDgt3ileflL 


The  decision  ellipse  on  each  route  carries 
the  following  additional  attributes  as  information: 

Table  9:  Decision  Ellipse  Attributes 

P1.PLD  The  bypass  route  for  this  route. 

P2.FLD  The  bypass  MCP  on  the  bypass  route. 

P3.FLD  The  field  nuaber  of  the  obstacle  associated 
with  this  decision  ellipse,  ,  , .. 

Ph.FLD  The  nuaber  of  the  route  this  decision  ellipse 
is  located  on. 

PS.FLD  The  BCP  inside  the  decision  ellipse. 

ihen  an  entity  enters  a  decision  ellipse,  the 
decision  ellipse  atteapts  to  link  to  the  ainefield  ellipse 
in  order  to  obtain  the  knowledge  level  of  the  ainefield. 
The  link  is  possible  because  the  decision  ellipse  is  given 
the  integer  nuaber  naa^  of  the  ainefield  it  is  associated 
with  as  an  attribute.  If  the  decision  ellipse  is  able  to 
link  to  the  ainefield,  then  the  route  through  the  decision 
ellipse  also  goes  through  the  ainefield.  In  order  to  ensure 
that  the  next  action  is  a  decision  ellipse  exit  action,  the 
internal  distance  for  the  vehicle  is  set  to  plus  infinity. 
If  the  link  is  not  possible,  then  the  decision  ellipse  is  on 
a  route  that  is  a  bypass  around  the  ainefield.  If  the 
entity  is  on  a  bypass  route,  then  the  entity  aust  utilize 
the  foraation  on  the  route.  However,  if  the  entity  is 
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utilizing  lateral  movement  in  order  to  circumvent  the 
obstacle,  then  the  route  formations  are  not  used.  This 
instance  requires  a  more  detailed  examination. 

In  order  to  introduce  lateral  movement  between 
decision  ellipses  on  different  routes,  pseudo-dynamic 
movement,  the  formation  dictated  by  the  route  had  to  be 
overriden. [ Bef.  27]  When  using  route  formations,  movement 
is  conducted  by  the  projection  of  the  vehicles  location  onto 
the  route  with  respect  to  the  movement  control  points  (HCP) 
on  that  route.  Th*,-  vehicle  is  considered  to  be  through  an 
HCP  as  soon  as  its  projection  on  the  route  is.  When  moving 
laterally,  this  does  not  suffice.  Por  lateral  movement,  the 
vehicle  itself  and  not  its  projection  must  pass  through  the 
HCP,  This  action  is  accomplished,  by  setting  an  existing 
vehicle  attribute,  FOHH*CODE,  to  zero.  Setting  FORHACODE  to 
zero  overrides  the  route  formation  and  causes  the  entity  to 
proceed  directly  to  an  HCP.  This  insures  that  the  entity 
gets  to  the  HCP,  not  just  its  projection. 

At  a  decision  ellipse,  several  additional  actions 
take  place.  First  a  check  is  made  to  ensure  that  the  entity 
is  moving  in  the  direction  of  the  attack,  rataer  that,  cominj 
back  from  the  obstacle.  If  the  latter  is  true,  th* 
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unclassified 


aowenent  of  the  entity  is  halted  and  pseudo-dynaaic  route 


selection,  either  to  a  cleared  lane  or  a  bypass  route, 
occurs.  A  decision  ellipse  aay  be  entered  in  any  of  three 
different  ways, 

1.  Bowing  in  the  direction  of  the  attack. 

2.  Returning  froa  the  obstacle,  (aowing  opposite  to  the 
direction  of  attack)  . 

3.  Bowing  froa  the  flank,  (lateral  aoweaent  froa 
another  decision  ellipse) . 

Each  direction  of  entry  into  the  decision  ellipse  has 
certain  tactical  alternatiwes  associated  with  it.  The 
following  table  associates  the  tactical  alternatiwes  of  the 
module  listed  in  table  8,  with  the  appropriate  direction  of 
entry  into  a  decision  ellipse. 


Table  10:  Decision  Ellipse  Tactical  alternatiwes 


Direction  of  Boweaent 


Alternatiwes  froa  Table  8 


1.  In  the  direction  of  the  attack 


1,2,  and  3 
3 
3 


The  reaaining  internal  actions  are  identical  to  those 
discussed  in  the  general  case  in  section  D. 3.,  abowe.  At  an 
exit  froa  a  decision  ellipse,  no  further  actions  take  place. 
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2.  lksjjiasii8ld-.gUj.Egg 

The  minefield  ellipse  actions  are  probably  the  lost 
complicated  of  the  actions  to  be  discussed.  As  in  the  case 
of  the  decision  ellipse,  the  sinefield  ellipse  possesses 
attributes  which  are  used  to  control  the  actions  in  the 
■inefield.  These  attributes  are  listed  below. 


Attribute 

PI. FLO 

P2.FLD 

P3.PLD 

P4.FLD 

PS.FLD 

P6.FLD 

P7.FLD 

PS.FLD 

P9.FLD 

P10.FLD 

P11.FLD 

P12.FLD 


Table  11:  Sinefield  Ellipse  Attributes 

nase  Scatt arable  sinefield  Pattern  sinefield 

nusber  of  sines  state  of  sinefield 

in  field  activation 

trip  wire  length  belt  separation 

sine  type  sine  type 

probability  of  detection  and  avoidance 
probability  of. pushing  a  dead  slow  tank 
Knowledge  level  (0.1, 2, or  3) 
cleared  lane  for nation  nusber 
cleared  lane, speed  factor 
plow  activation  delay  tine 
plowing  speed  degradation  factor 
pushing  speed  degradation  factor 
sinefield  visual  detection  distance 


a.  Detailed  Binefield  Entry  Actions 

Upon  entry  into  a  sinefield  the  first  action 
that  takes  place  is  to  detersine  if  the  sinefield  is 
activated.  (See  Figure  12)  If  the  sinefield  is  not 

activated,  the  entities  aove  through  the  field  as  if  it  did 
not  exist.  The  entity  entering  the  sinefield  is  then 
checked  to  detersine  if  is  a  discounted  infantrysan  or  a 
vehicle.  If  the  entry  is  side  by  a  dissounted  infantrysan. 


c 
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Figaro  12:  In try  Action  Flowchart 


then  routine  NINE. SCHEDULE  is  called  and  the  actions 
previously  discussed  take  place.  The  reason  for  this  is 
that  disaounted  infantryaan  do  not  activate  anti-vehicular 
aines.  laaediate  action  drills  by  infantryaen  are  not 
aodelled.  When  a  vehicle  enters  a  ainefield,  a  check  is 
aade  to  ascertain  if  there  are  bypass  routes  for  this 
ainefield  and  route.  If  a  bypass  route  does  not  exist,  then 
the  knowledge  attribute  is  set  to  one. 

(1)  Ho  Prior  Knosledge _ iai£.  Hhen  the 

knowledge  level  is  zero,  the  following  sequence  of  events 
takes  place.  Soutine  HI SB. SCHEDULE  is  called  and  a  distance 
to  a  nine  encounter  is  deterained.  This  becoaes  the  field 
internal  distance  (FLD.IST.DIST) .  A  test  is  then  aade  to 
deteraine  if  the  ainefield  can  be  visually  detected.  Shea 
the  ainefield  can  be  visually  detected,  a  test  is  aade  to 
deteraine  if  the  ainefield  will  be  detected  prior  to 
travelling  the  distance  to  the  nine  encounter.  [Ref.  25,26] 
Shen  the  visual  detection  distance  is  greater  than  zero,  it 
is  coapared  to  the  coaputed  distance  to  the  aine  encounter 
(FLD.IST.DIST).  The  shortest  distance  of  the  two  then 
becoaes  the  distaace  to  the  next  internal  action.  If  the 
visual  detection  distance  is  the  saaller  distance,  the 
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knowledge  level  is  set  to  one  without  a  sine  detonation 
occurring.  If  the  line  detonation  distance  is  the  sealler 
distance,  there  will  be  a  aine  detonation  at  the  internal 
action  and  the  knowledge  level  will  be  set  to  two. 
Whichever  distance  is  selected,  the  route's  cuaulative 
distance  clear  and  platoon  aovenent  nuaber  get  updated  in 
the  TRAFFIC. COHTBOL  aatrix.  Logic  control  is  then  returned 
to  the  HOTS  routine. 

When  the  knowledge  level  is  one  on  entry,  the 
TRAFFIC. CONTROL  aatrix  is  checked  to  see  if  the  cuaulative 
distance  clear  on  the  route  being  traversed  is  greater  than 
zero.  If  the  cuaulative  distance  clear  is  not  greater  than 
zero,  the  no  knowledge  path  is  followed.  The  path  for  the 
no  knowledge  level  is  described  above.  If  the  value  is 
greater  than  zero,  the  vehicle  entering  the  field  will  have 
its  aoveaent  nuaber  changed  to  the  platoon  aoveaent  nuaber 
in  the  TRAFFIC. COVTBOL  aatrix  and  the  FLO. IMT.DIST  is  set  to 
the  cuaulative  distance  clear  on  this  route.  Follow-on 
vehicles  travel  safely  on  a  path  as  far  as  other  vehicles 
have  already  travelled.  In  order  to  gain  this  and  unit 
aoveaent,  the  TRAFFIC. COVTROL  aatrix  was  created.  A 
coaplete  discussion  of  TRAFFIC. COITROL  is  contained  in 
Appendix  A. 
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(2)  &BSslaaai-a£_ife3 JU&allalfl-fiiiatfl-  »^en  the 

knowledge  level  is  two,  a  check  is  sade  to  determine  if  the 
platoon  has  an  alive  plow.  When  there  is  no  plow  alive,  the 
entire  platoon  is  turned  around,  to  return  to  the  decision 
ellipse,  by  switching  the  platoon's  starting  and  ending 
areas.  In  addition,  the  PLD. IMT.DIST  is  set  to  plus 
infinity  to  ensure  that  the  field  boundary  will  be  crossed. 
If  an  alive  plow  exists  in  the  platoon,  then  TRAFFIC. C GMT ROL 
is  checked  to  determine  if  this  route  through  the  minefield 
has  a  cumulative  distance  cleared.  If  the  cumulative 
distance  clear  on  the  route  is  greater  than  zero,  then  some 
of  the  route  through  the  minefield  is  clear.  The 
PLD. IMT.DIST  is  then  set  to  the  cumulative  distance  cleared, 
the  entity  moves  to  the  cleared  distance,  and  then  control* 
is  returned  to  the  ROTE  return.  If  the  cumulative  distance 
clear  is  zero,  then  the  platoon  is  stopped  for  the  time  it 
takes  to  activate  the  plow  and  attain  a  plowing  formation 
(the  plow  in  front  with  all  vehicles  following  directly  in 
the  plow's  path).  The  speed  of  the  platoon  is  degraded  by  a 
factor  to  account  for  a  slower  plowing  speed  and  the 
PLATOOM . CO ID  is  set  to  two  (plowing) .  The  plow  speed 
degradation  factor  is  a  user  specified  value.  Routine 
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MINE. SCHEDULE  is  called  to  get  the  distance  to  the  next  sine 
encounter;  TRAPFIC. CONTROL  is  updated;  and  logic  control  is 
returned  to  the  MOVE  routine. 

path  in  the  ainefield  entry  case  is  the  when  the  knowledge 
level  is  three.  This  neans  that  at  least  one  clear  lane 
exists  through  the  ainefield.  The  first  action  to  take 
place  is  to  deteraine  the  cuaulative  distance  clear  on  the 
route  being  travelled  froa  the  TRAFFIC. COITBOL  aatrix.  If 
the  value  is  plus  infinity,  the  cleared  lane  is  on  the  route 
the  plate m  is  currently  traversing.  The  FLD.XNT.DISI  is 
set  to  plus  infinity,  the  foraation  is  changed  to  a  coluan, 
and  the  speed  that  the  platoon  utilizes  on  the  cleared  lane 
is  degraded  by  a  speed  factor  that  the  user  inputs  during 
the  initial  battle  set  up.  If  the  cuaulative  distance  clear 
is  not  equal  to  plus  infinity,  then  the  path  for  a  knowledge 
level  of  two  is  followed. 

This  concludes  the  detailed  description  of  the 
ainefield  entry  actions.  The  next  section  is  a  description 


of  the  ainefield  internal  actions.  (See  Figure  13) 


b.  Detailed  Minefield  Internal  Actions 


In  the  MOVE  routine,  the  FLD.I8T.DISZ  values  are 
continuously  checked  for  each  soring  entity.  Once  the 
FIELD. IHT. DIST  is  zero,  then  an  internal  action  is 
triggered.  The  first  test  is  to  detersine  if  the  entity 
triggering  the  internal  action  is  a  dissounted  infantryaan 
or  a  vehicle.  If  the  entity  is  a  dissounted  infantryaan, 
then  routine  POP.A.BIHE  is  called  and  the  dasage  status  of 
the  entity  is  deterained.  When  the  entity  is  still  alive, 
routine  BIHB. SCHEDULE  is  called,  a  new  internal  distance  is 
coaputed,  and  control  returns  to  the  BOTE  routine.  Bhen  the 
entity  is  not  alive,  control  is  returned  to  the  BOTE  routine 
and  no  other  actions  take  place.  Zf,  on  the  other  hand,  the 
activating  entity  is  a  vehicle,  then  the  knowledge  level  of 
the  ainefield  is  checked. 

(i)  ifl-gaannaat _ ttUU-ifl— ai— li»  if  the 

knowledge  level  is  zero,  then  the  first  action  is  to  call 
Boutine  POP. A. BIBS.  In  this  routine,  the  daaage  caused  by 
the  aine  detonation  is  assessed.  The  knowledge  level  on  the 
field  is  changed  to  two.  If  the  knowledge  level  is  one,  a 
visually  detected  ainefield,  then  routine  POP.A.BIVK  need 
not  be  called  in  order  to  set  the  knowledge  level  to  two. 
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The  next  check  is  to  ascertain  if  the  unit  is  utilizing  the 
"bull  through"  tactic.  If  the  action  is  not  a  "bull 
through",  then  the  next  check  is  to  deteraine  if  a  plow  is 
alive  in  the  platoon.  If  a  plow  is  alive,  it  is  activated, 
the  plow  foraation  is  set,  and  control  is  returned  to  the 
H07E  routine.  In  the  case  where  no  plow  reaains  alive  in 
the  platoon,  then  the  platoon  is  turned  around  and  sent  back 
to  the  decision  ellipse.  If  the  unit  is  utilizing  a  "bull 
through"  tactic,  the  platoon  follows  the  path  for  a 
knowledge  level  of  two.  This  ends  the  description  for  the 
instance  of  knowledge  levels  of  zero  or  one. 

(2)  Eaaxls&a&-&£LS&M12J2S. _ 3L-  M»en  knowledge 

exists  about  the  ainefield,  the  first  check  is  to  deteraine 
if  a  clear  lane  exists  on  the  present  route.  If  a  lane 
exists,  then  the  FLD.IHT.DIST  is  set  to  plus  infinity,  the 
foraation  is  changed  to  a  coluan,  the  speed  is  degraded,  and 
control  is  returned  to  the  SOVS  routine.  If  the  entire 
route  is  not  clear,  then  the  distance  clear  to  travel 
(FLD.IHT.DIST)  is  updated  to  the  latest  cuaulative  distance 
clear  on  the  route  listed  in  the  T8AFFIC. COHTBOL  aatrix. 
Hext,  a  test  is  aade  to  deteraine  if  a  plow  is  still  alive 
in  the  platoon.  If  there  is  a  plow  still  alive,  then  the 


PLATOON.COND  is  checked  to  see  if  the  plow  is  already 
plowing.  If  it  is  not  already  plowing,  then  the  actions  to 
get  the  platoon  into  a  plowing  configuration  are  called  and 
a  hasty  breach  is  began.  If  the  plow  is  already  plowing, 
then  routine  MINE. SCHEDULE  is  called  yielding  a  new  distance 
to  a  aine  encounter  and  the  TRAFFIC  .CONTROL  aatriz  is 
updated.  Control  is  now  returned  to  the  HOVE  routine.  If 
there  is  no  plow  still  alive  in  the  platoon,  then  the 
platoon  plowing  condition  serves  as  the  next  branch  point 
for  our  actions.  To  review  the  situation,  the  platoon  is  in 
a  ainefield,  has  knowledge  of  the  ainefield,  and  there  are 
no  plows  alive  in  the  platoon.  If  the  PLATOON.COND  is  equal 
to  one,  the  platoon  had  a  plow  upon  entry  into  the 
ainefield,  but  had  never  eaployed  it.  At  this  point,  the 
platoon  is  sent  back  to  the  decision  ellipse  and  control 
returns  to  the  HOVE  routine.  If  the  PLATOON.COND  is  two, 
then  the  platoon  had  been  plowing  already.  This  aeans  that 
the  platoon  has  two  courses  of  action  available  to  it,  it 
can  elect  to  push  the  dead  plow,  or  offset  around  it  with 
the  reaaining  live  vehicles.  The  choice  between  the  two 
options  is  a  probability  that  is  specified  by  the  user.  A 
randoa  nuaber  is  drawn  froa  a  Dnifora  (0,1)  distribution  and 
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Monte  Carlo' eel  to  determine  which  choice  will  be  taken.  If 
the  pushing  option  is  selected,  then  the  actions  that  take 
place  are: 

1.  The  platoon  speed  is  degraded  to  the  speed  of  a  tank 
being  pushed. 

2.  The  PLOB.COND  of  the  push  tank  is  set  to  four  in  order 
distinguish  the  push  rank  from  the  other  vehicles  of 
the  platoon.  The  PLATOON. COND  is  set  to  four, 
indicating  that  the  platoon  is  utilizing  the  pushing 
option. 

3.  The  defilade  number  (DEFNDB)  of  the  pushing  tank  is 
changed.  This  change  affords  the  pusher  partial  cover 
from  direct  fire. 

4.  Routine  MINE. SCHEDULE  is  called  and  the 
TRAFFIC. CONTROL  matrix  is  updated. 

The  selection  of  the  offset  option  would  trigger  the 
following  actions: 

1.  The  speed  of  the  platoon  would  be  upgraded  back  to  the 
maximum  speed  allowed  by  the  terrain. 

2.  The  activating  vehicle  has  its  PLOB.COND  set  to  three, 
indicating  that  it  is  the  lead  vehicle  of  the  platoon. 
The  PLATOON. CORO  is  also  set  to  three  indicating  that 
the  platoon  is  in  the  offset  seguence. 
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3.  Routine  POP. A. MINE  is  called  and  daaage  to  the  lead 

vehicle  is  assessed. 

4.  If  the  lead  vehicle  is  still  alive,  then  routine 
MINE. schedule  is  called,  TRAFFIC .CONTROL  is  updated, 
and  control  is  returned  to  routine  M07E. 

5.  The  formation  of  the  platoon  is  changed  to  an  offset 
formation  and  the  aine  type  is  checked.  The  aine  type 
is  checked  because  in  a  pattern  ainefield,  offsetting 
vehicles  are  allowed  to  hit  the  sane  belt  that  killed 
the  lead  vehicle.  If  the  type  is  scatterable,  it  is 
an  expected  distance  that  is  coaputed  for  the 
offsetting  tank  to  aove  prior  to  a  aine  encounter. 

The  final  check  at  this  branch  is  for  a 
PLATOON. CORD  of  three  or  four.  This  Beans  that  the  platoon 
had  already  been  pushing  or  offsetting.  The  status  of  the 
lead  tank  or  the  push  tank  is  checked.  If  this  tank  is 
still  alive,  then  routine  H1NE.SCHEDULB  is  called  to 
deteraine  the  distance  to  the  next  nine  encounter  and  the 
TRAFFIC. CONTROL  aatrix  is  updated.  If  this  vehicle  is  dead, 
then  the  offset  option  is  chosen.  It  is  felt  that  the  task 
of  pushing  one  dead  tank  that  has  a  plow  on  it  sill  be  very 
difficult;  the  task  of  pushing  two  dead  tanks,  iapossible. 
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Thus,  from  this  point  on,  the  ree&ining  vehicles  in  the 
platoon  will  have  to  offset  around  any  dead  vehicles.  Their 
actions  will  follow  the  offset  case  previously  described. 

This  coapletes  the  detailed  description  of  the 
ainefield  internal  actions.  The  final  point  of  discussion 
in  this  chapter  is  actions  to  be  taken  at  an  exit  froa  a 
ainefield. 

c.  Detailed  ainefield  Exit  Actions 

The  actions  that  take  place  upon  exit  froa  a 
ainefield  are  relatively  easy  to  understand  when  one 
coapares  thea  to  the  actions  discussed  already.  The 
reference  for  this  discussion  is  Figure  14. 

The  first  action  to  take  place  on  exit  is  to  upgrade  the 
vehicle  speeds  to  the  aaxiaua  allowed  by  the  terrain.  The 
second  is  to  deteraine  if  the  entity  is  exiting  on  the  way 
back  to  a  decision  ellipse  associated  with  this  ainefield, 
or  aoving  in  the  direction  of  the  attack.  If  the  aoveaent 
is  in  the  direction  of  the  attack,  then  a  lane  has  been 
cleared  for  other  units  to  follow.  The  following  values  are 
then  set: 

1.  The  knowledge  level  on  the  the  field  is  set  to 
three,  (a  lane  exists) 

2.  in  the  TBAFFIC.COfTBOL  aatrix  the  cuaulative 
infinity  cl#ar*d  ioc  roat*  is  to  plus 
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3.  The  platoon  has  its  formation  reset  to  the  formation 
directed  by  this  route. 

4.  The  vehicle  attributes  pertaining  to  sine£ield 

actions  are  reset  so  that  future  sinefield 

encounters  will  not  be  affected  by  this  breach, 
control  is  returned  to  the  HOVE  routine. 

If  the  entity  is  sowing  back  to  a  decision 
ellipse  on  exit,  then  the  platoon  has  its  formation  reset  to 
the  one  used  on  entry  and  continues  its  sovesent. 

F.  CONCLUSIOH  OF  THE  HIWEFISLD  BODBL 

This  concludes  the  discussion  of  the  sodel  itself  and 
how  the  actions  taka  place.  The  serious  user  of  this  sodel 
should  be  able  to  take  this  description#  the  STAB  running 
instructions#  and  the  SISSCBIPT  II. 5  code  included  in  the 
appendices  and  have  sinefields  and  their  synergistic  effects 
in  a  ST 18  Cos  bat  sisnlation  ran.  In  the  next  chapter# 
engineer  gap  obstacles#  such  as#  the  tank  ditch#  road 
crater#  and  blown  bridge  (short-wet  gap)#  are  discussed. 
The  discussion  of  the  aodelling  of  these  obstacles  will 
generally  follow  the  sane  forsat  as  the  description  in  this 
chapter. 
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A.  INTRODUCTION 

This  chapter  discusses  the  simulation  of  the  Engineer 
gap  obstacles  in  the  STAB  Cosbat  model.  As  in  the  case  of 
the  ainefield,  first  the  obstacles  sust  be  sodelled  and  then 
the  effects  of  the  obstacles  on  the  cosbat  process  can  be 
sinulated.  The  gap  obstacle  portion  of  the  Engineer  Effects 
module  allows  obstacles  to  be  emplaced,  iapede  the  attacker 
and  cause  the  attacker  to  execute  predetermined  tactical 
options.  Several  of  the  new  methods  and  terminologies 
introduced  in  the  ainefield  chapter  are  also  used  with  the 
gap  obstacles.  Consequently,  this  chapter  reguires  a 
somewhat  less  detailed  explanation  than  previous 
discussions. 

B.  GAP  OBSTACLES  MODELLED 

In  order  to  model  the  effects  of  the  gap-type  obstacles 
on  the  combat  process,  it  was  first  necessary  to  install  the 
gap  obstacles  in  the  STAB  model.  The  Engineer  gap  obstacles 
that  are  modelled  and  described  in  this  chapter  include,  the 
tank  ditch,  road  crater,  and  blown  bridge  (short-wet  gap). 


112 


The  tank  ditch  is  a  linear  obstacle  that  is  aodelled 
as  a  path  3.3  aeters  wide,  corresponding  to  the  aajor  axis 
of  a  field  ellipse.  The  size  of  the  ellipse  is  deterained 
by  two  factors,  the  actual  length  of  the  tank  ditch  and  its 
visual  recognition  distance.  The  length  of  the  seai-aajor 
axis  of  the  ellipse  is  egual  to  half  the  length  of  the  tank 
ditch,  and  the  seai-ainor  axis  is  the  visual  recognition 
distance.  (See  figure  15) 


Figure  15:  Tank  ditch  representation 


2.  ihf  laiisaiu 

The  ’  road  crater  is  a  point  type  obstacle, 
represented  as  the  center  of  a  field  ellipse,  a  circle 


located  on  a  road  or  route.  The  radiua  of  the  circle  is  the 


C.  THE  GAP  OBSTACLE  II  STAB 

The  simulation  of  the  gap  obstacle  in  .STAB  produces 
certain  synergistic  effects,  one  such  effect  is  the 
selection  of  tactics  to  overcoae/neutralize  enemy  obstacles. 
In  Chapter  five,  three  sinefield  tactical  alternatives  for 
the  conaan der  were  specified.  These  sane  three  alternatives 
are  appropriate  for  gap  type  obstacles  and  are  also 
aodelled.  For  the  reader's  convenience,  the  alternatives 
are  listed  below. 

Breach  the  obstacle 
Bypass  the  obstacle 
"Bull  Through"  the  obstacle 

As  in  the  sinefield  aodel,  the  control  mechanise  for  the 
iaplesentation  of  the  above  three  alternatives  is  the 
decision  ellipse.  The  states  of  a  unit's  organic  breaching 
equipment,  however,  still  serves  as  the  major  factor  in  the 
selection  of  the  alternative  tactical  responses.  The  types 
of  breaching  equipment  are  different  but  the  concept  remains 
the  same.  In  addition,  some  breaching  equipment  is  only 
effective  against  specific  gap  obstacles.  For  eraaplo,  a 
dozer  blade  equipped  tank  cannot  breach  the  short-wet  gap, 
however,  it  can  be  used  to  fill  the  tank  ditch  or  road 
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crater  with  earth  to  allow  passage  of  vehicular  traffic. 
The  Araored  Vehicle  Launched  Bridge  (AVLB) ,  on  the  other 
hand,  is  effective  against  all  the  gap  obstacles,  since  it 
is  ea placed  across  the  gaps  created  by  the  obstacles. 


Finally, 

the 

self-breach  is  akin 

to  the  "bull 

through" 

instance 

f  roa 

the  ainefield  aodel. 

This  aeass 

that 

the 

vehicle 

can 

cross  soae  obstacles 

by  itself. 

This 

is 

accoaplished  in  a  rather  crude  fashion;  the  tracked  vehicle 
oscillates  back  and  forth  in  the  ditch  or  crater,  trying  to 
cave  the  sides  of  the  obstacle  walls  in  to  allow  for  an 
easier  exit  of  the  vehicle.  This  exposes  the  vehicle  to  the 
high  risk  of  becoaing  iaaobilized  in  the  obstacle  because  of 
aechanical  failures.  This  set hod  is  also  very  costly  in 
terns  of  the  aaount  of  tiae  that  is  lost  while  conducting 
the  self-breach.  Only  the  road  crater  or  the  tank  ditch  aay 
be  self  breached. 

low  that  the  gap  type  obstacle  representation  has  been 
briefly  outlined,  it  is  tiae  to  discuss  the  synergistic 
effects  created  by  the  eaplacesent  of  these  obstacles  on  the 
battlefield.  As  in  the  previous  discussion  of  the 
ainefields,  the  actions  will  be  discussed  with  respect  to 
flowcharts  included  with  the  text.  (See  Figure  17) 
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As  the  reader  nay  recall,  a  decision  ellipse  can  be 
entered  in  any  of  three  ways,  toward  the  attack  on  a  route, 
coaing  back  froa  an  obstacle  and  froa  the  side,  when  an 
entity  is  aoving  laterally  in  search  of  a  bypass  route. 

An  entity  entering  a  gap  decision  ellipse  froa  the 
flank  has  its  attribute  (PORHACOOE) ,  that  initiated  the 
lateral  aoveaent,  reset  to  allow  for  future  dynaaic  route 
selections.  If  this  decision  ellipse  is  on  a  route  that 
circunvents  the  obstacle  in  guestion,  then  entities  entering 
this  particular  decision  ellipse  are  given  the  foraation 
dictated  by  the  bypass  route  and  sent  on  this  route  toward 
their  objective.  Disaounted  soldiers  are  not  affected  by 
gap  obstacles  and  are  allowed  to  proceed  directly  through 
thea.  If  the  entity  enters  the  decision  ellipse  on  the  way 
back  froa  an  uneventful  breaching  atteapt,  then  his  rearward 
aoveaent  is  altered  so  that  pseudo  dynaaic  route  selection 
(bypass/lane)  aay  occur.  At  this  juncture,  the  knowledge 
link  to  the  obstacl*  is  perforned  for  all  entering  entities 
regardless  of  the  direction  of  travel  upon  entry. 

Prior  to  continuing,  a  brief  review  of  the  order  of 
preference  for  tactical  responses  will  be  listed.  If  a  unit 
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possesses  the  appropriate  breaching  eguipaent  to  counter  an 
obstacle,  then  it  will  always  atteapt  to  breach  the 
obstacle.  If  this  is  not  the  case  and  the  "bull  through"  is 
not  specified  by  the  user  on  input,  then  a  lane  select  or  a 
bypass  option  will  occur. 

when  an  entity  enters  a  decision  ellipse  and  has  no 
knowledge  of  the  obstacle* s  existence,  then  the  entity  is 
sent  directly  toward  the  obstacle  to  continue  the  attack. 
If,  however,  the  unit  is  aware  of  the  obstacle* s  existence, 
(the  knowledge  level  is  two) ,  then  the  unit  is  checked  for 
possession  of  the  appropriate  breaching  eguipaent  to  counter 
the  impending  gap  type  obstacle.  The  application  of  a 
particular  piece  of  breaching  eguipaent  against  a  particular 
obstacle  was  discussed  earlier  in  this  section.  If  the 
platoon  possesses  breaching  eguipaent,  then  it  is  allowed  to 
continue  in  the  attack  toward  the  obstacle.  The  next  check 
aade  when  the  knowledge  level  is  two  is  to  determine  if  the 
unit  will  bypass  or  "bull  through"  the  obstacle.  This 
deteraination  is  necessary  only  when  the  unit  does  not  have 
applicable,  organic  breaching  assets  to  neutralize  the 
obstacle  to  its  front.  If  the  "bull  through"/self  breach  is 
specified  on  input,  then  the  entity  continues  to  aove  toward 
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the  obstacle.  If  the  bypass  option  is  chosen,  then  the  unit 
will  obtain  the  Bypass  Route  and  aoveaent  Control  Point  from 
the  field* s  attributes  and  then  aove  to  the  Bypass  Boute  and 
MCP.  If  information  about  a  breached  lane  through  an 
obstacle  exists,  (knowledge  level  of  three) ,  then  a  platoon 
without  proper  breaching  eguipaent  will  proceed  to  the  lane 
that  already  exists  through  the  gap.  If  a  unit  has  the 
necessary  eguipaent  tc  perform  a  successful  breach,  it  will 
always  attempt  to  breach  a  lane  on  the  present  route  of 
aoveaent. 

The  Decision  Ellipse  is  the  aain  control  aechanism 
for  the  selection  of  tactical  alternatives  available  to  the 
unit  coaaander.  The  next  section  of  the  gap  barrier 
discussion  pertains  to  actions  at  and  in  the  gap  obstacle 
field  ellipse.  (See  Figure  18) 

2.  fi4B_fiaisz.&gUgng 

The  first  check  aade  when  an  entity  enters  a  gap 
obstacle  is  to  deteraine  if  the  obstacle  is  eaplaced/active. 
If  the  obstacle  is  not  active,  then  the  entering  entity 
continues  its  unaffected  aoveaent  in  the  current  direction. 
At  this  point,  a  check  to  deteraine  if  the  entity  is  aounted 
is  aade.  If  the  entity  is  not  in  a  vehicle,  then  it  is 
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allowed  to  proceed  unscathed  through  the  barrier.  Again, 
disaounted  entities  are  assuaed  to  be  unaffected  by  gap  type 
obstacles.  Upon  coapletion  of  these  initial  checks,  the 
knowledge  level  of  the  obstacle  is  ascertained.  If  the 
knowledge  of  the  obstacle  is  nonexistent,  then  the  level  is 
now  switched  to  two,  the  entity  and  all  affected  units  now 
know  the  location  of  this  obstacle.  The  reader  is  reainded 
that  the  gap  type  obstacle  field  periaeter  is  defined  by  the 
visual  recognition  distance  to  the  obstacle.  If  the  route 
of  present  travel  is  a  cleared/breached  lane  across  the  gap, 
then  the  entity  will  change  foraation  to  a  coluan  and 
proceed  to  the  crossing  site.  If  this  route  does  not 
contain  a  breach,  then  a  check  of  the  status  of  the 
platoon's  organic,  breaching  equipaeut  is  aade.  If  the 
platoon  possesses  appropriate  breaching  eguipaent  to 
counteract  the  obstacle,  then  the  eguipaent  is  sent  forward 
to  gain  a  breach  across  the  gap.  The  ongoing  breach  flag, 
located  in  array  TSAF.CONTBOL  is  set  to  the  nuaber  of  the 
platoon  presently  atteapting  the  breach  on  this  route  (see 
Appendix  A  for  sore  details) .  The  raaainder  of  the  platoon 
is  halted,  placed  in  half  defilade  positions,  and  provides 
overwatching  fire  for  the  breaching  operation.  An  event  is 
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scheduled  ever/  fifteen  seconds  to  update  the  overvatching 
entities  on  the  progress  of  their  platoon's  breaching 
operation.  This  event  is  called  HSAVX.JONK  and  is  discussed 
in  detail  in  Section  five,  below.  When  a  platoon  possesses 
no  organic  breaching  eguipaent,  a  test  is  aade  to  determine 
if  a  bypass  route  exists  for  the  entities  on  this  route.  If 
the  unit  can  bypass,  then  the  entity's  platoon  is  turned 
around  and  sent  back  to  the  decision  ellipse.  If  the  unit 
cannot  bypass,  then  it  aust  "bull  through".  (Then  this  is 
the  situation,  a  check  is  aade  to  determine  if  a  breaching 
operation  is  already  underway  on  this  route,  if  a  breaching 
atteapt  is  already  in  progress,  the  entity's  platoon  will 
-stop,  aove  into  half  defilade  positions,  and  cover  the  other 
platoon's  breaching  operation  by  direct  fire.  ahen  this 
occurrs  an  event  called  51P.J0CK  is  scheduled.  (See  Figure 
19)  If,  however,  no  breach  is  underway,  then  the  entity 
aoves  to  the  gap  and  atteapts  a  self-breach. 

3.  Sml_SAg.JQ£K 

This  event  siaulates  a  breaching  operation  status 
report  for  the  overwatching  fire  entities.  If  the  breaching 
operation  is  still  in  progress  and  the  breaching/  bridging 
eguipaent  is  alive,  then  the  supporting  entities  continue 


Pig or*  19:  Brant  GAP. JOCK  Flowchart 


their  covering  fire  role.  If*  however,  the  operation  has 
stopped,  regardless  of  success  or  failure,  the  checking 
entity  starts  aoving  toward  the  gap  to  either  cross  over  the 
successful  breach  or  atteept  a  self-breach. 

This  coapletes  the  discussion  of  the  ga*p  obstacle 
field  entry  actions  and  the  gap  internal  actions  will  now  be 
explained.  (See  Figure  20) 

it  the  gap,  the  knowledge  level  of  the  obstacle  can 
only  have  two  possible  values,  two  or  three.  The  first, 
representing  an  obstacle  without  a  breach  and  the  second,  an 
obstacle  with  a  breach/span  across  the  gap.  If  the  obstacle 
is  spanned/breached  (knowledge  level  of  three) ,  and  the 
route  being  travelled  is  the  cleared  path,  then  the  entity 
changes  its  formation  to  a  column  and  reduces  its  speed  in 
order  to  aove  through/over  the  crossing  site.  Bhen  no 
breach  exists,  then  the  breaching  eguipaent,  the  Blade  Tank 
and  hF LB,  aust  be  prograaaed  to  perfora  different  actions 
upon  arrival  at  the  obstacle  than  the  self-breach  type  of 
tracked  vehicles. 

In  order  to  sake  the  distinction  between  the  types 
of  breaching  eguipaent,  two  checks  are  aade.  These  checks 
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Figar*  20:  Boatin*  Glff.IBTBBBiL  Flowchart 


allow  the  appropriate  actions  to  take  place  depending  on  the 
type  of  obstacle  encountered  and  the  type  of  equipment 
available  in  the  platoon  encountering  the  obstacle.  In 
Baking  the  distinction  between  the  two  categories  of 
potential  breachers,  when  there  is  no  breach  through  the 
obstacle  on  the  route  of  travel,  a  check  is  Bade  to 
det arsine  if  the  obstacle  is  a  destroyed  bridge  (short-wet 
gap) .  This  check  is  aade  because  the  only  entity  allowed  to 
reach  a  blown  bridge  location  that  has  not  been  spanned,  is 
an  A VLB.  The  Blown  Bridge  obstacle  always  has  a  bypass 
option;  the  "bull  through"  is  not  peraitted.  If  the 
obstacle  is  a  road  crater  or  tank  ditch,  then  a  check  is 
Bade  to  deteraine  if  the  entity  causing  this  internal  action 
is  a  piece  of  breaching  eguipaent,  a  dozer  blade  equipped 
tank  or  an  AVLB.  Hhen  the  activating  entity  is  not  a 
breaching  vehicle,  a  check  is  Bade  to  deteraine  if  the 
obstacle  is  a  tank  ditch  and  the  knowledge  level  is  three. 
If  this  is  the  case,  then  the  entity  is  siaulated  as  eoving 
to  the  adjacent  breach  by  drastically  reducing  its  speed  and 
directing  this  platoon  eleaent  into  a  column  foraation. 
This  speed  and  coluan  change  feigns  this  lateral  noveaent; 
the  vehicle  actually  stays  on  its  current  route.  If  the 
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obstacle  had  no  breach,  (knowledge  level  of  two) ,  then  the 
entity  sust  self-breach.  In  this  situation  the  vehicle  is 
halted,  put  in  gun  tube  defilade  to  sisulate  being  in  or  at 
the  bottoa  of  the  ditch,  and  is  prevented  froe  firing  due  to 
its  position  in  the  ditch.  The  probability  of 
iaaobilization  during  a  self  breach  is  Monte  Carlo 'ed  to 
deternine  if  the  entity  will  becoee  a  nobility  casualty  in 
the  future.  If  the  entity  was  fortunate  enough  to  avoid 
becoaing  stuck  in  the  ditch,  then  the  vehicle  is  scheduled 
to  start  to  aove  after  sufficient  tine  has  elapsed  to 
sisulate  a  gap  penetration  by  self  breaching.  If  the 
obstacle  is  breached  in  this  aanner,  then  an  event 
SILL. BREhCH  is  scheduled  to  occur  after  the  alloted  tiae  has 
passed  and  the  vehicle  is  taken  out  of  its  defilade  posture 
and  allowed  to  fire  again.  The  purpose  of  I ALL. BBBACH  is  to 
update  the  knowledge  level  of  the  obstacle  to  three  in  order 
to  indicate  this  route  as  a  breached  lane  through  the 
obstacle  to  follow-on  units,  (see  figure  21) 

This  coapletes  the  description  of  the  internal  action  with  a 
breach  not  in  existence  on  the  route  of  travel  and  the 
platoon  void  of  any  breaching  equipaent. 


The  discussion  continues  with  the  sitnation  when  the 


knowledge  level  is  two  and  the  platoon  has  breaching 
equipaent  on  hand.  For  this  discussion*  the  reader  is  again 
directed  to  figure  20.  If  the  vehicle  causing  this  internal 
action  is  a  dozer  blade  equipped  tank*  then  the  tank  is 
halted,  put  into  half  defilade  while  it  fills  in  the 
excavation,  and  its  direct  fire  capability  is  reaoved.  when 
the  breaching  device  is  an  AVLB,  the  bridge  vehicle  is 
stopped  on  the  friendly  side  of  the  gap.  In  both  cases  an 
event  GAP.BBEACH  is  scheduled  to  occur  after  sufficient  tiae 
has  elapsed  to  siaulate  the  appropriate  breach/span.  This 
event  will  be  discussed  in  section  6  below.  The  possibility 
exists  that  an  earlier  breach  was  scheduled  for  this  route. 
In  order  to  siaulate  this  situation*  an  event  called 
HEAVY. JUHK  is  scheduled  to  update  the  breaching  progress 
status  of  the  obstacle. 

The  discussion  has  covered  all  the  actions  that  can 
take  place  at  the  gap.  At  this  point  two  events*  HEAVY. JOHK 
and  GAP. BB EACH  have  been  scheduled.  These  events  and  their 
raaifications  with  respect  to  the  siaulation  will  now  be 
explained.  (See  Pigure  22) 


-n  partita*?*  • 
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Event  HEAVY. JOHK  is  scheduled  by  the  platoon 
overwatching  eleeents  at  field  entry  and  again  scheduled  by 
the  breaching  egcipaent  at  the  gap.  Ihis  event  serves  as  a 
situation  report  on  the  progress  of  the  breaching  effort. 
If  the  breaching  effort  is  continuing,  the  platoon  breaching 
eguipaent  is  checked.  If  the  appropriate  breaching 
equipaent  to  counter  the  obstacle  in  question  is  still 
alive,  then  another  status  report,  HEAVY .JUHK,  is  scheduled 
to  take  place  in  fifteen  seconds.  If,  however,  the  obstacle 
is  not  breached  and  the  platoon  effort  has  been  exhausted, 
then  the  array  THAF.COHTBOL  (see  Appendix  A)  is  checked  to 
deteraine  if  the  platoon  can  bypass  this  obstacle.  If  the 
platoon  can  bypass  the  gap,  then  the  reaaining  unit  aeabers 
are  turned  around  and  sent  back  to  the  decision  ellipse 
where  additional  platoon  aoveaent  actions  will  take  place. 
However,  if  the  platoon  cannot  bypass,  then  the  eleaents 
have  to  atteapt  a  self-breach  of  the  obstacle.  The  platoon 
eleaents  covering  the  breach  are  taken  out  of  their  half 
defilade  positions  and  aoved  toward  the  gap  where  the  self 
breach  will  occur. 
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The  remaining  segment  of  Event  HEAVY. JUNK  pertains 
to  the  breaching  equipment  atteapting  to  breach  the  gap.  If 
the  knowledge  level  is  three,  a  breach  is  coapleted.  If 
this  route  contains  the  breached  lane,  then  the  platoon  is 
restarted.  These  entities  are  taken  out  of  an?  defilade 
positions,  asseabled  into  platoon  column  and  move  in  the 
direction  of  the  attack.  The  breaching  equipment  departing 
the  gap  is  slowed  down  just  enough  to  let  the  reaaining 
platoon  elements  catch  up.  During  Event  HEAVY. JOHK,  anytime 
moveaent  is  initiated  toward  the  gap,  the  TSAF. CONTROL  flag 
signifying  a  breach  in  progress  is  turned  off  by  setting  the 
value  to  zero. (see  Appendix  A) 

The  last  series  of  checks  and  actions  for  breaching 
equipment  at  the  obstacle  requires  additional  explanation. 
This  is  accomplished  by  an  example.  (See  Figure  23) 

At  time  9:00,  Platoon  A  arrived  at  the  tank  ditch  in 
question  and  began  a  breaching  operation.  Two  tanks  are 
covering  by  fire  and  the  platoon  blade  tank  is  starting  to 
fill  in  the  gap.  The  successful  breach  is  scheduled  to 
occur  in  six  minutes,  at  9:06.  Platoon  B  is  approaching  the 
obstacle.  (See  Figure  2t) 

c 
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At  9:02  Platocn  B  arrives  at  the  obstacle  on  the 


sase  route  and  schedules  a  breach  to  occur  for  its  blade 
tank  at  9:08. 


Platoon  A^r^ved  Brea^h^Scheduled 
B  H/A  N/A 


Figure  23:  Bultiple  Breach  of  a  Tank  Ditch,  Tiae:  9:00 


Platoon  B*s  two  other  tanks  resaia  at  the  field  boundary  and 
cover  the  breaching  operation  by  direct  fire. 

At  tiae  9:06,  Platoon  A  coapletes  a  successful 
breach.  Bouts  1  is  now  a  cleared  lane  and  the  eleaents  of 
Platoon  A  begin  to  aove  to  cross  the  gap.  As  a  result  of 
the  successful  breaching  operation  by  Platoon  A,  it  is  not 
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necessary  for  Platoon  B  to  continue  ins  breaching  operation. 
Through  the  use  of  the  event  HEAVY. JtJUK,  Platoon  3  is  also 
started  up  and  allowed  to  cross  the  obstacle  at 
approxiaataly  9:06. 


Platoon  Arrived  Breach  Scheduled 
A  9:00  9:06 

B  9:02  9:08 


X 

<») 


s  platoon  A  covering  fire  eleaeat. 
,s  platoon  A  breaching  eauipaent. 

.s  platoon  B  covering  fire  , eleaent. 
.s  platoon  B  breaching  eguipaent. 


Figure  24:  Multiple  Breach  of  a  Tank  Ditch,  Tine:  9:02 


This  concludes  the  discussion  of  Event  HEAVY. J0MK,  the  next 
explanation  concerns  the  Event  GAP. BREACH.  (See  Figure  25) 

6.  si3fl£.sA.g-agaica 

Event  GAP. B8SACH  siaulates  the  actual  break-through 
at  the  gap  obstacle.  At  the  beginning  of  this  event,  soae 
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checks  are  made  to  ensure  that  the  scheduling  entity  is 
still  breaching  and  alive,  and  to  determine  the  type  of 
breaching  eguipeent  involved.  If  the  entity  is  alive, 
breaching,  and  an  A7LB,  then  it  coapletes  the  bridge 
launching  operation.  At  this  tiae,  the  bridge  launcher 
vehicle  is  put  in  full  defilade  and  the  A7LB  as  a 
participating  entity  is  removed  froe  the  sinulation.  The 
assumption  is  made,  that  once  a  bridge  is  emplaced  over  a 
gap;  the  launcher  remains  at  the  bridge  site  and  follow-on 
elements  are  allowed  to  cross  over  the  gap  on  this  bridge. 
Irregardless,  of  the  type  of  equipment  performing  the 
breach,  the  remaining  platoon  elements  are  put  into  a  column 
formation  and  movement  is  started  to  or  from  the  gap 
depending  on  the  element's  present  location.  In  addition, 
all  vehicles  are  taken  out  of  any  defilade  postures,  the 
breaching  equipment  is  allowed  to  shoot  again,  and  is  slowed 
to  allow  other  (covering  fire)  platoon  elements  time  to 
catch  up.  The  knowledge  level  of  the  obstacle  is  changed  to 
three  to  signify  that  this  route  has  a  breach.  The  breach 
in  progress  flag  in  T8AT.C0NT801  is  reset  to  zero  (see 
Appendix  A) . 
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This  concludes  the  discussion  of  the  internal 


actions  that  occur  at  a  gap  obstacle.  In  the  reeaining 
section  of  this  chapter,  the  actions  taken  upon  exit  froa  a 
gap  obstacle  field  are  discussed.  (See  Figure  26) 

7.  Gap  Exit  Actions 

When  an  entity  activates  a  gap  obstacle  field  exit 
action,  it  is  checked  to  deteraine  if  the  entity  is  a 
vehicle.  If  the  entity  is  a  vehicle  aoving  in  the  attack 
direction,  it  affects  the  knowledge  level  of  the  obstacle. 
Disaounted  entities/soldiers  are  not  allowed  to  affect  the 
breach  status  of  a  gap  obstacle.  The  status  of  the  obstacle 
is  again  checked  to  deteraine  if  it  is  activated  or  just 
planned.  If  the  entity  is  not  a  disaounted  soldier  and  the 
obstacle  is  indeed  a  barrier  to  aoveaent  then  the  departing 
entity(s  speed  is  increased  to  the  aaxiaua  allowed  by  the 
terrain  and  all  vehicle  attributes  affected  by  the  gap  field 
are  reinitialized.  The  last  check  deternines  if  the  entity 


is  aoving 

in 

the  direction 

of 

the 

attack  following  < 

successful 

gap 

crossing  or 

in 

the 

opposite  direction 

returning  to  the  decision  ellipse  after  an  uneventful 
breaching  atteapt.  If  the  latter  is  true,  nothing  further 
happens  in  the  gap  obstacle  and  the  entity  aoves  back  to  the 
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Figaro  26:  Boatia*  GAP.LE1TE  Flowchart 


decision  ellipse  to  select  a  lane  or  bypass  the  obstacle. 
If,  however,  the  vehicle  has  passed  through  the  crossing 
sita  and  is  continuing  the  attack,  then  the  obstacle 
knowledge  level  is  changed  to  three. 

The  synergistic  effects  of  gap  type  obstacles  have 
been  described  in  detail.  In  the  next  and  final  chapter, 
the  discussion  will  focus  on  soae  further  enhanceaents  to 
the  Engineer  Effects  Module. 
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The  Engineer  Effects  Hodule  for  the  STAR  Coebat  Model  has 
been  discussed  in  detail.  This  chapter  suggests  sose 
possiblities  for  future  efforts  to  enhance  the  capabilities 
of  this  aodule.  Many  of  these  ideas  are  ones  that  tiae  did 
not  allow  to  be  iaplenented  in  this  first  atteapt  at  the 
aodule.  Still,  others  were  not  thought  of  until  the 
coapletion  of  the  aodule  and  its  associated  docuaentation. 
In  any  event,  there  is  still  auch  to  be  done  in  the  Engineer 
arena  and  these  ideas  aay  be  helpful  in  future  endeavors. 

A.  FURTHER  CAPABILITIES  OF  THE  OBSTACLES  REPRESENTED 

Scatterable  ainefields  exist  in  the  current  aodule  in 
both  an  activated  or  a  deactivated  state.  This  acts  as  an 
on  and  off  switch  for  this  obstacle.  The  Field  Artillery 
could  shoot  scatterable  nine  rounds  into  an  unactivated, 
preplanned,  scatterable  ainefield  ellipse  and  then  activate 
this  field  by  setting  its  attribute,  P1.FLD,  to  the  nuaber 
of  aines  delivered  in  this  field. 

Host  scatterable  aines  possess  a  self  destruct 
aechanisa.  It  is  possible  to  siaulate  this  characteristic 


by  scheduling  an  event  to  set  the  attribute  P1.FLD  of  a 
Scatt arable  ainefield,  to  zero  at  soae  tiae  in  the  future  of 
the  siaulation.  The  tiae  duration  between  the  activation 
and  deactivation  tiae  of  the  ainefield  should  be  the  self 
destruct  tiae  of  the  aines  in  the  field. 

Further,  the  detonation  of  a  scatterable  sine  could  be 
affected  by  the  probability  of  the  aine  being  a  dud,  self 
destructing  early,  or  not  ejecting  froa  the  shell  properly. 
For  a  aore  detailed  discussion  of  these  probabilities  and 
effects,  see  Reference  28. 

B.  ENGINEER  UNIT  REPRESENTATION  IN  STAB 

Engineer  units  are  not  currently  represented  in  STAB. 
Now  that  the  priaary  obstacles  and  their  effects  are 
aodelled,  a  possible  future  iteration  in  the  enhanceaent  of 
the  Engineer  Nodule  is  the  explicit  aodelling  of  Engineer 
units. 

The  discussion  in  Chapter  two  avoided  the  deliberate 
breach  as  an  option  for  the  tactical  coaaander  to  utilize  to 
overcoae  obstacles.  If  the  Engineer  units  are  specifically 
represented,  then  this  tactical  opcion  becoaes  a  reality  on 
the  siaulated  battlefield.  Line  charges  and  the  surface 


1U2 


both 


Launched  Unit  Fuel  Air  Explosive  systea  (SLOFAE) , 
organic  to  Engineer  units  could  also  be  siaulated.  [Ref.  20] 

Again,  if  the  Engineer  units  are  specifically 
represented,  then  their  eaployaent  in  conjunction  with 
planned,  inactivated  obstacle  ellipses  to  simulate  obstacle 
construction,  while  the  battle  is  ongoing  could  be  a 
reality.  This  could  be  accoaplished  by  planning  to  send 
Engineer  units  on  routes  through  several  unexecuted  obstacle 
ellipses.  Upon  arrival  at  an  inactivated  obstacle  field,  an 
event  to  activate  the  obstacle  could  be  scheduled  to  occur 
at  soae  tiae  in  the  future.  The  tine  until  activation  is 
the  eaplaceaent/excavation  tiae  required  for  the  particular 
obstacle.  This  tiae  paraaeter  can  be  input  as  a  field 
attribute.  The  Engineer  units  would  be  required  to  aonitor 
the  disposition  of  friendly  forward  eleaents.  This  is  to 
deteraine  if  activation  of  the  obstacle  is  still  possible  or 
if  an  early/uneventful  field  departure  by  the  Engineers  will 
occur.  In  any  event,  the  Engineer  unit  would  aove  to  the 
next  field  obstacle  ellipse  planned  on  its  route.  Engineer 
units  could  either  activate  obstacles  theaselves  or  turn 
over  prepared  targets  to  tactical  units  for  then  to 
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detonate/activate.  This  cycle  of  events  would  continue 
until  the  Engineers  reach  their  final  defensive  position. 

C.  EQUIPHENT  ENHANCEBENTS/CAP ABILITIES 

The  effectiveness  of  the  sine  roller  or  nine  plow  for 
clearing  nines  nay  be  of  sons  concern.  If  this  is  the  case, 
the  nunber  of  hits  could  be  tallied  in  routine  POP. A. HIKE 
using  the  existing  franework  for  deternining  the  hit 
location  of  a  nine  in  relation  to  the  activating  vehicle. 
The  only  dinensions  reguired  are  the  skid  width  of  the  nine 
plow  or  the  roller  width  of  the  nine  roller.  In  addition,  a 
roller  or  nine  plow  could  be  eliainated  after  reaching  soae 
threshold  value  of  nine  hits  or  each  hit  could  be  Nonte 
Carlo' ed  against  a  probability  of  kill  of  a  roller  or  a 
plow. 

The  Araored  Vehicle  Launched  Bridges  (AT LB)  that  span  a 
gap  are  currently  renoved  froa  the  siaulation  as  soon  as  the 
bridge  is  launched.  If  the  user  wishes  to  reactivate  this 
enployed  bridge,  then  an  event  to  change  the  launched  status 
of  the  bridge  vehicle  would  have  to  be  scheduled  to  occur  at 
soae  future  tine.  This  event  would  alter  the  value  of  a 
bridge  vehicle's  HV. STATE  attribute,  change  its  full 
defilade  posture,  and  file  it  in  new  PLATOOI,  COBPAVI,  and 
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BATTALION  sets.  In  addition,  the  breach  status  on  a  route 
through  an  obstacle  would  have  to  be  changed  to  reflect  the 
removal  of  the  bridge  fros  the  gap. 

0.  ADDITIONAL  OBSTACLE  REPRESENTATION 

A  built  up  area  could  be  represented  by  an  ellipse  that 
would  slow  and  channelize  movement.  incoming  and  outgoing 
direct  fires  from  this  ellipse  could  be  modified  or  halted 
in  order  to  simulate  vehicles  being  mashed  by  buildings  in 
the  built  up  area.  This  could  be  accomplished  by  changing 
the  entity's  defilade  posture  to  halt  incoming  direct  fire 
and  either  its  plow  or  blade  conditions  to  halt  outgoing 
direct  fire.  Values  of  four  or  two,  for  plon.COHD  or 
BLADE. CO HD,  respectively,  would  accomplish  this  effect. 

A  river  crossing  site  ellipse  could  be  u«sed  to  simulate 
vehicles  crossing  a  river  by  swimming  or  snorkeling.  This 
could  be  the  "bull  through"  option,  near  a  blown  bridge 
obstacle.  Time  could  be  assessed  against  tanks  that  had  to 
affix  snorkeling  fixtures,  their  speed  could  be  degraded, 
direct  fire  stopped,  and  they  could  be  put  in  a  full 
defilade  posture  (underwater) .  The  amphibious  vehicles 
would  have  similar  actions  taken  to  degrade  their 
performance. 
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E.  OTHER  TACTICAL  OPTIONS 


f 


The  option  to  cover  a  deployed  aine  breaching  vehicle  by 
platoon  or  coapany  direct  fire  should  be  added  to  this 
Engineer  Module.  The  basic  logic  and  structure  for  its 
implementation  already  exists  in  the  gap  obstacle  portion  of 
the  nodule. 

laperfect  or  nonexistent  intelligence  between  attacking 
echelons  could  be  siaulated  by  zeroing  out  the  TRAP. CONTROL 
aatrix  and  re-initializing  the  knowledge  level  of  the 
obstacles,  field  attribute  P6.FL0,  between  passage  of  the 
echelons. 


The  Engineer  Effects  Hodule  currently  siaulates  the 
following  tactics. 

1.  Breach  the  obstacle  if  possible,  otherwise  "bull 
through1*. 

2.  Breach  the  obstacle  if  possible,  otherwise  select  a 
clear  lane  if  one  exists,  or  bypass  the  obstacle. 

Additional  tactical  options  could  be  Modelled  with  einor 
sodif ications  to  existing  code.  This  eay  reguire  the 
addition  of  another  attribute  to  the  obstacle  ellipse  to 
indicate  the  appropriate  tactical  option.  Sons  additional 
tactical  options  include  the  following: 


Select  a  clear  lane  if  one  exists,  otherwise  bypass, 
breach  or  "bull  through"  as  a  last  resort. 

Breach  the  obstacle  if  possible,  otherwise  select  a 
clear  lane  if  one  exists,  or  "bull  through"  as  a 


last  resort. 


( 
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?.  MISCELLANEOUS 


In  the  current  Engineer  Module,  AVLB  vehicles  are 
prevented  from  firing  by  giving  thea  no  aaaunition,  however, 
they  still  search  for  targets.  In  the  new  Sight  Vision  Lab 
Search  Model,  target  selection  by  AVLB's  can  be  turned  off 
by  defining  a  search  type  which  calls  for  a  search  tactic  of 
zero.  A  search  tactic  of  zero  does  not  exist  and  the 
siaulation  will  only  call  one  search  for  the  bridges. 
However,  the  flash  detection  nay  be  an  exception  to  this 
rule.  Thus,  a  search  or  detect  will  never  occur  for  a 
bridge  entity  again.  This  would  yield  a  saall  savings  in 
computer  tiae,  as  a  result  of  fewer  searches  during  the 
■odel  run. 

In  this  chapter,  the  discussion  has  centered  around 
ideas  to  further  enhance  the  capabilities  of  the  Engineer 
Effects  Module.  In  a  modelling  project  of  this  sagnitude, 
there  is  no  fitting  conclusion.  As  each  piece  of  the  Cosbat 
Modelling  process  is  completed,  sore  guestions  pertaining  to 
the  whole  process  are  generated.  Perhaps  this  is  what  Bakes 
Cosbat  Modelling  the  iterative  process  it  is.  One  statesent 
seeas  to  suffice. . .The  effort  goes  on. 
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EXPLANATION  0£  Jftg  M&kl  TRAP  .CONTROL 
In  this  appendix,  the  diaensioning  and  function  of  the  array 
TRAP. CONTROL  is  discussed.  This  array  is  the  key  to  the 
iapleaentation  of  pseudo-dynanic  novement  in  the  Engineer 
Effects  Hodule  for  STAR.  The  array  TRAP. CONTROL  is  accessed 
aany  tines  throughout  the  siaulation  to  obtain  inforaation 
necessary  for  pseudo-dynaaic  aoveaent.  In  order  to  provide 
the  reader  with  a  aore  coaplete  picture  of  TRAP. CONTROL,  it 
is  described  in  detail  in  this  appendix. 

A.  THE  DI HENSI ONISG  CP  TRAP. CONTROL 

TRAP .CONTROL  is  a  three  diaensional  real  array  with  the 
following  subscripts: 

OB:  obstacle  nuaber  (1 ,2,. . .OB. NOB) 

RT:  route  nuaber  (1,2, . ..RT.OB.NOB) 

K:  integer  index  (1,2, 3, 4, 5) 

The  nuaber  of  obstacles  (input  paraaeter  -  OB. NOB)  and  the 
nuaber  of  affected  routes  (input  paraaeter  -  RT.OB.NOB)  each 
play  a  critical  role  in  the  diaensioning  of  this  array. 
There  are  several  ways  to  obtain  these  input  paraneters. 
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some  save  computer  time  by  demanding  some  input 
manipulation,  while  others  use  more  computer  time  but  are 
more  user  friendly.  The  more  efficient  example  is  described 
first. 

1.  If  the  user  puts  the  obstacle  ellipses  first  on  the 
input  list,  then  OB. NON  will  be  the  smallest  possible 
value.  Since  the  first  dimension  of  THAF. CONTROL  is 
based  on  OB.  NtJM  this  action  makes  the  first  dimension 
of  TBAF. CONTROL  the  smallest  it  can  be. 

2.  For  the  second  dimension  of  TRAF. CONTROL,  if  the  user 
takes  the  routes  that  are  affected  by  the  obstacles 
and  puts  them  first  on  the  input  list,  the  RT.OB.NQH 
will  be  the  smallest  possible  value.  Since  the  second 
dimension  of  TRAF. CONTROL  is  based  on  RT.OB.NOH,  this 
step  makes  the  second  dimension  of  TRAF. CONTROL  also 
the  smallest  possible  value. 

3.  The  third  dimension  of  TRAF.CONTROL  is  indexed  from  1 
to  5. 

Since  the  above  procedure  provides  TRAF.CONTROL  with  the 
smallest  possible  dimensions,  it  is  the  most  efficient 
method  of  dimensioning  TRAF.CONTROL.  It  is  true  that  the 
SIHSCRIPT  language  possesses  the  capability  to  utilize 
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ragged  arrays.  The  authors  pondered  over  this  very  issue 
and  aade  a  conscious  decision  not  to  use  this  capability. 
Since  TRAP. CONTROL  is  accessed  so  often  in  the  Engineer 
Effects  Module,  the  authors  determined  that  direct  access  to 
its  contents  was  more  desirable  than  the  numerous  searches 
of  array  data  required  by  the  ragged  array  technique.  Other 
alternatives  to  the  manipulated  route  and  obstacle  approach 
listed  above  range  from  using  just  step  number  one  above  and 
not  ordering  the  routes  to  using  step  number  two  and  putting 
the  fields  in  any  order  or  finally,  not  ordering  anything, 
thus  creating  a  TRAP. CONTROL  array  that  is  very  large  and 
inefficient  in  terms  of  computer  storage.  In  this  last 
case,  OB. NUM  is  the  total  number  of  fields  used  in  the 
simulation  and  RT. OB. NUH  is  the  highest  route  number  used. 

Nith  the  dimensioning  of  TRAP. CONTROL  explained,  the 
remaining  discussion  will  focus  on  the  contents  of 
TRAP. CONTROL  and  its  function  in  the  Engineer  Effects 
Module. 

B.  THE  CONTENTS  OP  TRAP. CONTROL 

TRAP. CONTROL  contains  information  that  is  slightly 
different  for  the  two  major  types  of  obstacles  modeled. 
This  section  discusses  the  values  with  the  obstacle 
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differences  taken  into  consideration.  The  array 
TRAP. CONTROL  is  accessed  by  obstacle  number,  route  number, 
and  the  third  dimens_.jn  value.  The  third  dimension  values 
in  each  of  the  five  positions  are  the  values  that  are 
required  by  the  simulation.  It  is  for  this  reason  that  the 
reader  is  reminded  that  the  values  being  described  in  the 
five  positions  exist  for  each  obstacle  and  associated  route 
through  the  obstacle.  The  values  that  are  stored  in  these 
five  places  are  listed  by  major  obstacle  type  below: 

1 .  Minefield  TBAF . CONTROL  Contents 

These  are  the  items  contained  in  each  of  the  five 
positions  of  the  array  THAF. CONTROL  with  regard  to 
minefields. 

1  The  route  number,  the  entering  entity  is 
travelling  on  in  the  minefield.  This  number 
is  accessed  by  follow-on  units  when  this  is  a 
cleared  lane  through  the  minefield. 

2  The  Movement  Control  Point  in  the  decision 
ellipse  or  a  value  of  zero,  if  the  entering 
entity  is  going  to  "bull  through"  the  minefield. 

3  The  cumulative  distance  clear  in  the  minefield 
on  this  route.  If  this  value  is  plus  infinity, 
this  route  is  a  lane  through  the  minefield. 
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4  The  aost  recent  distance  to  nine  encounter  for 
the  lead  vehicle  in  the  lead  platoon  trying 

to  traverse  the  ainefield. 

5  The  total  number  of  sine  encounters  scheduled 
thus  far  for  the  eleaents  travelling  on  this 
route  through  the  ainefield. (buap  number) 

2 •  Gao  Obstacle  TRAP . COHTBOL  Contents 

These  are  the  iteas  contained  in  each  of  the  five 
positions  of  the  array  TBAF. COHTBOL  with  regard  to  gap 
obstacles. 

1  The  route  nuaber  that  the  activating  entity 
is  travelling  upon  entry  of  the  gap  obstacle 
ellipse.  This  nuaber  is  accessed  by  follow 
on  units  when  this  route  has  a  breach/span 
through  the  obstacle. 

2  The  Hoveaent  Control  Point  in  the  decision 
ellipse  or  a  value  of  zero,  if  the  entering 
entity  is  going  to  "bull  through". 

3  The  lane  status  of  this  obstacle  for  a 
particular  route. 

0  -  a  lane  does  not  exist  on  this  route. 

♦  infinity  -  a  lane  exists  on  this  route 
through  the  obstacle. 
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4  The  breaching  status  for  this  route.  If 
the  value  is  0,  then  there  is  no  breach 

in  progress  on  the  route.  Any  other  number 
indicates  the  platoon  number  of  the  platoon 
currently  attempting  a  breach  on  the  route. 

5  not  used. 


C.  THE  FUNCTION  OP  TRAP. CONTROL 


The  values  stored  in  this  array  differ  for  the  major 
obstacle  types,  thus,  the  discussion  is  categorized  in  this 
manner. 


1.  2RM- 


The  first  position  in  TRAP. CONTROL  contains  the 
route  number  of  the  entity  travelling  in  the  minefield. 
This  route  number  is  entered  in  TRAP.CONTROL  upon  entry  into 
a  minefield  by  an  entity.  The  second  position  pertains  to 
the  tactical  option  to  "bull  through"  or  to  bypass  the 
minefield.  The  options  to  "bull  through"  or  to  be  able  to 
bypass,  are  values  specified  as  attributes  by  the  user. 
These  values  determine  what  value  will  be  placed  into 
TRAP.CONTROL  position  number  two.  If  the  user  specifies 
that  the  "bull  through"  option  is  to  be  used,  i.e.  there  is 
no  bypass  route,  then  the  entity  conveys  a  value  of  zero  to 
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this  postioa  upon  entry  into  a  decision  ellipse.  If  the 
entity  has  the  option  to  bypass  the  minefield,  then  the 
entity  conveys  the  number  of  the  Movement  Control  Point  in 
the  decision  ellipse  to  position  nuaber  two.  At  this  point 
the  siaulation  has  all  the  necessary  inforaation  to  perfora 
pseudo-dynaaic  route  selection  of  cleared  lanes  in  the 
minefield.  If  a  clear  lane  through  the  minefield  exists, 
and  entities  have  decision  ellipses  and  the  bypass  option, 
then  the  trap. CONTROL  array  is  searched  over  position  three 
to  locate  a  lane.  The  affected  units  are  then  redirected  to 
the  clear  route  and  BCP,  stored  in  array  TRAP. CONTROL  for 
the  obstacle. 

The  reaainder  of  the  discussion  of  TRAP. CONTROL 
pertaining  to  ainefields  concerns  positions  three,  four  , 
and  five.  Sach  vehicle  (entity)  has  an  attribute  called  the 
tank  buap  nuaber  (TBOHP. NOB).  This  attribute  allows  the 
entity  to  move  as  a  aeaber  of  a  platoon  when  in  a  minefield. 
Upon  entry  into  a  minefield  the  value  of  TBOHP. MOM  is  always 
zero.  If  the  buap  nuaber  (position  nuaber  five)  in 
TRAP. CONTROL  is  greater  than  the  TBOHP. NOB  of  the  vehicle 
entering  the  field,  then  another  vehicle  has  preceded  it 
into  the  field.  Since  another  vehicle  is  already  soae 


154 


the  entering  vehicle  is 


cleared  distance  in  the  ainefield, 
allowed  to  travel  that  distance  with  no  nine  effects.  In 
order  to  iaplenent  this  effect,  TRAF .COHTBOL  is  utilized 
further. 

The  difference  between  the  TBOHP. NUB  and  the  buap 
nueber  stored  in  TRAP . CONTROL  is  coaputed.  If  the 

difference  is  one,  the  entering  vehicle  receives  the  aost 
recent  distance  to  a  aine  encounter  for  the  platoon  lead 
vehicle.  This  value  is  stored  in  position  four  of 
T5AF. CONTROL.  If  the  difference  is  aore  than  one,  the 
vehicle's  next  aine  encounter  distance  is  set  to  the 
cuaulative  distance  clear  for  this  route  and  stored  in  the 
TRAF. CONTROL  aatrix,  position  three.  The  vehicle's 
TBOHP. NON  is  updated  to  the  value  of  the  TRAF. CONTROL  buap 
nuaber.  If,  however,  the  difference  between  TBOHP. NOR  and 
the  buap  nuaber  in  position  five  is  zero,  then  the  vehicle 
is  the  first  froa  the  platoon  to  enter  the  ainefield. 
Routine  BINE. SCHEDULE  is  called  and  a  distance  to  a  nine 
encounter  is  coaputed.  This  distance  value  is  placed  in 
TRAP. CONTROL  positions  three  and  four  and  both  the  array 
buap  nuaber  (position  five)  and  the  vehicle's  TBOHP. NOB  are 
set  to  one. 
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The  use  of  the  buap  ousters  at  the  minefield 
internal  actions  is  nearly  the  sase  as  in  the  discussion 
above.  The  difference  between  the  vehicles  TBtJMP.NOH  and 
the  value  of  the  TBAF .CONTBOL  array  bosp  nusber  is 
calculated.  If  the  difference  is  zero,  then  this  entity  is 
the  lead  elenent  in  the  platoon.  The  next  sine  encounter 
distance  is  obtained  froa  routine  MINE. SCHEDULE  and  this 
distance  is  placed  in  position  four  of  TRAP. CONTROL.  This 
distance  is  then  added  to  the  valre  (cumulative  distance 
clear  on  the  route)  already  stored  in  TRAP. CONTROL  position 
three.  The  entity's  TBUHP. HUH  and  the  array  buap  number  are 
both  incremented  by  one.  If  on  the  other  hand,  the 
TBUHP.NUH  of  the  activating  entity  is  less  than  the  buap 
number  (position  five)  of  the  TRAP. CONTROL  matrix,  then 
other  actions  take  place.  If  the  difference  is  only  one, 
then  the  distance  stored  in  position  four  of  TRAP. CONTROL 
will  be  transmitted  to  the  activating  entity  as  his  next 
mine  encounter  distance  and  the  entity's  TBOBP.MOH  is 
increased  by  one.  If  the  difference  is  more  than  one  mine 
encounter  distance,  then  the  distance  froa  the  activating 
entity  to  the  lead  platoon  vehicle's  projected  cleared 
location  is  calculated  and  this  becomes  the  distance  to  the 
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next  aine  encounter  for  the  activating  entity.  This 
entity's  TBOflP. HUB  is  given  the  value  of  the  array's  buap 
number  (position  five) .  This  process  continues  until  the 
platoon  traverses  this  ainefield  or  is  depleted.  when  an 
entity  exits  a  minefield  after  a  successful  breach,  then  the 
cusulative  distance  dear  value  for  the  route,  TBAF. COMTBOl 
storage  location  three,  is  set  to  plus  infinity.  This 
signifies  that  a  breach  exists  through  the  ainefield  on  this 
route  and  allows  follow-on  units  to  search  THAP. COMTBOL  to 
find  the  cleared  lane  for  this  obstacle. 

2 .  imz  .  SQgim.iaa.qt;Laafi-lfl_SflE  .gbsuslai 

The  saae  actions  for  the  TBAF.COKTHOL  array  for 
positions  nuaber  one  and  two  occur  for  the  gap  type 
obstacles.  The  storage  for  positions  three,  four  and  five 
differ  froa  the  previous  discussion  concerning  ainefield 
interactions.  Position  nuaber  five  is  not  used  by  entities 
involved  in  gap  obstacles.  The  third  storage  location  is 
used  as  a  flag  to  trigger  dynaaic  lane  selection.  If  it 
contains  a  value  of  plus  infinity,  then  a  successful  breach 
has  been  perforaed  through  this  tank  ditch  and  follow-on 
unit  aoveaent  is  redirected  toward  this  lane.  If  the  value 
contained  in  position  three  is  zero,  then  the  gap  has  not 
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been  penetrated  and  units  must  either  attempt  a  self  breach, 
breach  with  equipment,  or  bypass  this  excavated  obstacle. 
TBAF.COBTBOL  position  number  four  contains  the  number  of  the 
platoon  that  is  already  performing  a  breaching  operation  on 
this  route  at  the  gap.  This  information  gives  follow-on 
platoons,  that  would  otherwise  have  to  attempt  a  self 
breach,  the  opportunity  to  cover  the  breaching  platoon's 
effort  by  fire.  In  addition,  if  the  breach  attempt  is 
successful,  the  follow-on  platoon  can  utilize  the  breach 
gained  for  their  crossing  of  the  gap. 

The  discussion  of  the  TBAF.COBTBOL  array  is,  indeed 
an  important  one  because  this  array  organizes  the  movement 
of  platoons  and  enables  units  to  dynamically  select  cleared 
lanes.  In  addition,  TBAF.COBTBOL  coordinates  fire  support 
of  current  breaching  efforts  from  follow-on  units  on  the 
same  route  in  the  instance  of  a  gap  obstacle.  This 
concludes  the  explanation  of  the  array  TBAF.COBTBOL. 


1££M£IS  £ 


MODIFIED  ROUTINES  AND  EIENTS  FROM  £££!£  STAB 
In  the  construction  o£  this  nodel,  aany  changes  were 
■ade  to  the  existing  STAB  code.  In  order  to  facilitate  the 
location  of  these  changes  the  authors  have  supplied  several 
lines  of  unaffected  code  occurring  before  and  after  the 
changed  lines.  In  addition,  the  lines  with  changes  are 
further  highlighted  through  the  use  of  a  plus  sign  (+) 
immediately  following  the  line  number. 

1.  PREAMBLE 

Purpose 

The  PREAMBLE  provides  the  compiler  with  definitions 
regarding  entities,  attibutes,  and  sets;  events  and 
routines;  background  node,  type  and  disensionality  and 
global  variables  and  arrays. 

Modifications 

The  following  additions  have  been  eade  to  the 
PREAMBLE.  For  additional  inforaation  refer  to  the  thesis 
section  listed  below. 
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Events  (Appendix  C) 


DITCH. KILL 
DIVERT 
GAP. BREACH 
GAP. JOCK 
HALT 

HEAVY. JUNK 
QUIK. HOVE 
STAND. TO 
TORN. AROUND 
NALL. BREACH 


Global  Variable 


PLD. POINTER  (1-D)  Integer 

This  1-dinensional  array  contains  the  tenporary 
field  pointers.  This  enables  the  user  to 
access  the  obstacles  by  using  the  sequential 
order  nusbers  given  the  fields  on  input. 


TRAP. CONTROL  (3-D)  Real  (Appendix  A) 


Peraanent  Attributes  Integer 


GRONTLETB  (3-D) 


This  3-Diaensional  array  contains  the  BBL 
casualty  data  for  anti-personnel  nines. 


HIHLETH  («-D) 

This  4-Diaensional  array  contains  the  BBL 
casualty  data  for  anti-tank  nines. 


PLT.COND  (1-D) 


This  attibute  of  the  platoon  leader  keeps  track 
of  the  present  action  status  of  the  platoo?  in 
a  ninefield  (i.e.  plowing,  offsetting,  pushing, 
etc.) 


160 


N XT. BELT 


(1-D) 


This  platoon  Reader  attribute  stores  the  Quebec 
of  the  next  aine  belt  to  be  encountered  in  the 
amefield.  It  allovs  the  platoon  to  aove 
through  a  minefield  as  an  organized  unit. 


Temporary  Attribute  Integer 


BLADE. COND 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  dozer  blade  characteristic. 


FLD.FORH 


This  unit  attribute  gives  the  entity  the 
ability  to  change  formations  when  encountering 
an  obstacle. 


HOLD. FOB H 


This  unit  attribute  is  a  storage  place ,  where 
the  units  foraation  nuaber  for  the  platoon 
(FORHACODS)  can  be  placed  when  lateral  route 
aoveaent  is  appropriate. 


PLOW. CORD 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  aine  plow  characteristic. 


TBOHP.HOH 


This  unit  attribute  allovs  the  entity  to  wove 
in  a  very  detailed  Banner  as  a  aeaber  of  his 
platoon  when  in  an  obstacle  field. 
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TPNAB.FLD 


This  field  attribute  keeps  the  temporary 
pointer  nuaber  of  the  field. 


WHAT. BELT 


This  unit  attribute  works  in  conjunction  with 
the  platoon  leader  attribute  (N  XT.  BELT)  . 


In  order  for  an  event  to  have  arguments  passed  from 
event  to  event  or  routine  to  event,  etc.,  the  arguaents  aust 


to  be  given  in  the  PBEAHBL2. 

The  following  arguaents  will  be  described  in  Appendix  C. 

BAGGED. BOY 
BBEACHEB 
BYPASS 
GOLLY. CAT 
HOLE 
HO  HE 

IHT.TIHS 
HUH. POIMTEB 
BAHHEB 
HEP. HOHBEB 
SABOT. SHOOTEB 
SIDE. STEPPES 
SLOW-DOWN 
STATUS 
TEAS. DOf» 

TBIST 


Teaporary  Attribute  Beal 


ABGLE.FLD 


This  field  attribute  carries  the  orientation 
angle  in  radians  aeasured  counterclockwise  froa 
east  to  the  aajor  axis. 
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■  • 


„  */:  -rnr  • 


AREA. FLO 


This  field  attribute  carries  the  area  of  the 
field  in  Deters  squared. 


FS  PEED. F  AC 


This  unit  attribute  gives  the  entity  the 
ability  to  slow  down  because  of  obstacle 
encounter . 


P5.FLD  (Appendix  D) 
P6.FZ.0  (Appendix  0) 
P7.FLD  (Appendix  D) 
P8.FLD  (Appendix  D) 
P9.FLD  (Appendix  3) 
P1Q.FLD  (Appendix  D) 
P1 1. FLO  (Appendix  0) 
P12.FLD  (Appendix  D) 
SAMAJ.FLD 


This  field  attribute  is  the  seai-aajor  axis 
length  of  the  elliptical  field  in  aeters. 


SiSIN.FLD 


This  field  attribute  is  the  seai-ainor  axis 
length  of  the  elliptical  field  in  aeters. 
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Brief  Explanation 


The  additions  are  shown  as  they  appear  in  the  code. 
Enough  of  the  basic  STAR  code  is  given  so  that  the  additions 
can  be  quickly  added.  As  mentioned  previously,  a  ♦  sign 
immediately  after  the  line  number  highlights  the  lines  that 
have  been  changed.  This  procedure  will  be  used  throughout 
the  remainder  of  this  appendix  to  annotate  cnanged  basic 
STAR  code. 


CODE 


1 
2 
12 

13 

14  + 

15+ 

16 

30+ 

31  + 
32+ 
101 
102 

103 

104 

105 

106 

107+ 

108 

109 

110 
111 
112 

113 

114 

115 

116 


PREAMBLE 
THE 


SYSTEM  HAS  A 
A  MVARY  (*/4)  , 


LE6D  (*/4) 
A  ARRAY  (» 


,  A 

/4) 


LE5D  (*/4)  , 
A  PHSCORD 


A 

A 

A 


A  BN .  AlH  .  PRI  (*/4), 

M, i  LE12(*/4)  ,  A  LE72(*/4), 


A  DLA  (*/4)  , 
<*/4)  , 


GRUNTLETHJ*/* 

A  LE31  (*/4)  , 

DEFINE  BNCORD,  COCORD,  TABLE,  R 
DATA.SP, POINT. HOLD 
AS  INTEGER  3-DIM  ARRAYS 
DEFINE  SOVHG,  MINLETH  AS 
«  • 

•  • 

•  « 

•  • 

EVERY  SQO AD. LEADER  OWNS  A 
EVERY  PLATOON. LEADER  HAS 


SEVERAL  OWNS  FOLLOW 


LE83  (4/4)  ,  A  LE11(V4), 
RTAB,  0SHG,  GRONTLETH, 

INTEGER  4-DIMENSIONAL  ARRAYS 


SQD. UNIT 

A  (R4HAT  (1- 15) ,R3HAT (16-32)  ) , 


|3,-32,) ' 

AND  ORNS  A  PLT.UNIT 

EVERY  COMPANT. COMMANDER  HAS  A  P. TO. AREAS, 

A  (COWT  (1-5[.CREQST(6-7|  . 

COMPY  (0-32))  ,  OWNS  A  COMP. US 
TO  A  BATTALION 

EVERY  BH.  COMMANDER  HAS  A  jfBNNT  (1-5)  ,BNCUR (6-11 )  , 


NS  A  COMP. UNIT  AND  MAY  BELONG 


EVER! 


BNLO  (12-  17)  ,BNGO  ( 1o-23)  , 

BATT  (24-30)  .  BREQST  (3 1-32)  j?  ,  OWNS  A  BATTALION  AND 
MAY  BELONG  TO  A  BRIGADE 

k  (BDECUR  (1-10)  ,BDELO  (11-20)  , 

MAT  BELONG  TO  A  DIVISION 

SIDED, S2DED,S3DED, S4DED,S5DED,S6DED,MV. UNIT, 


BDE. COMMANDER  HAS 
BDEGO (21 -32) ) . 
OWNS  A  BRIGADE,  AND 

•  • 

DEFINE 
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i  m 
118 
119 
120+ 
121 

122 

123 

124 

125 

214 

215 

216 

217 

218 

219+ 

220* 

221  + 

222+ 

223+ 

224* 

225* 

W 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 
24  3 


CODED, SI  SET, S2SRT , 

S3SRT.  S4SRT ,  S55RT,  S6 SBT,COSBT,  PBTY , REDSIN,  BEDBG, 
BLOSIN, PLT. COND, 

R1DED  .R2DED , R3DED, R4 DED, B5DED, BT . OBIT,  B6DED, 
R0DED,R15BT,R2SRT, 

RETY.R3SRT. R4SRT,R5SRT,B6SRT,  ROSRT,XCENT, YCENT, 
R4HAT,  B5HAT, 

R2HAT.R  IfiAT,  BOH  AT,  GONE,  NXT.  BELT,  P. TO. AREAS, COST, 
CREQST.COHPT,  BNNT , 

BNCOR, BNLO, BNGO , BATT -BREQST,  B DECOR, BDELO, BDEGO 
AS  INTEGER  VARIABLES 

EVERY  DIV .COMMANDER  HAS  A  DIVNT,  A  DIVCOR,  A  DIVLO, 

A  DIVGO,  A  DDIV,  A  DIVREQST,  A  NO.DIV.OBIT, 

AND  OWNS  A  DIVISION 

t  • 

•  • 

TEMPORARY  ENTITIES 

i  « 

GENERATE  LIST  ROOTINES 

EVERY  FIELD  HAS  A  NAH. ELD,  A  ZC.ELD,  A  YC. ELD, 

A  PXX.FLD,  A  PYY.FLD, 

A  PXY.FLD.  A  TYP.FLD,  A  ANGLE. ELD,  A  S AH A J. ELD, 

A  SAHIN.ELD, 

A  AREA. ELD,  A  TPBAH.ELD,  A  PI. ELD,  A  P2.FLD, 

A  P3. ELD,  A  P4.ELD, 

A  PS. ELD,  A  Po  .ELD,  A  P7 .FLD,  A  P8.FLD,  A  P9.FLD, 

A  P^O . ELD, 

A  PI 1 .ELD.  A  P12.ELD  AND  HAY  BELONG  TO  A  FLD. SET 

DEFINE  XC.  ELD, YC. ELD, P XX *  FLD, PYY .  FLD, PI Y. FLD, 

ANGLE. FLD, SAHAJ. ELD, 

S AHIN. ELD, AREA. ELD, PI . ELD, P2. FLD, P 3. ELD ,P4 .ELD , P5.FLD, 
P6 . ELD,P7.e£d, 

P8. ELD, P9. EL D.P10. EL 6, P11.FLD,P12. FLD  AS  REAL 
VARIABLES 


(KHZ.  LAST. THGT  (1-24)  ,C. 2  (25-30) )  ,  A  R< 
A  (ND. HIT (i-4)  , 

M.  HIT  (5-7)  ,E. HIT  (8-10)  ,HF. HIT  ( 1 1- 1 4)  ,K.l 


NOli.Hli  (18-22), 

FIRED.  AT  (23-27)  ,HK ILL  (28-28)  ,EKI 
HEKILL  (30-30)  .  KKILL(31-3  1))  . 

A  (SECLDRM-24)  ,  SQDVEH  (t-241  ,CBA  . 
A  T.SPD,  A  MICRO,  A  HIT.STAT|^ 


ROOND, 

HIT (15-17) , 
ILL (28-28)  .EKILL  (29-29)  , 

(25-32) )  , 

-28), 


rE(17-17)  , 

:(18-’18), 

H.PLT.ONITi1?-l9).,H. TANKS  (20-20)  ,HITSHOT  (21-23)  , 

(COCDB  (1-24)  ,PH  (25-27)  , 


a  a.  •  a  axuawf  •  on  •jar  ad« 

A  (SEC f l-i 0) , PLT  ( 1i- 18)  ,C0  (19-23) ,BN(24 
EIP  (29-30)1  SCHED  (31-52)  f, 

A  (RGT  ( 1-5)  ,PI.  HAT  (6-8)  . MINE. DET (9-1 1 )  , 

HV.STATEj  12-  141.CS5  (1 5—  7 51  » 

•BLOB. ALIVE (16-15) .H. RED. ALIV 
H.COHP.ONIT(18-18)  , 

.  PLT .  ONIT  ( 19-i  9)  ,  H 
HISSSHOT  (24-27)  , 

PRO JO  (28-32)  ) .  A 
CRE  (28-32)  f, 

A  (PLTLDR  (1-24), THE  (25-32) )  ,  A  (CARR  (1-4)  , 

H.  CON  (5-7),  NEXI.MCP(8-l4l  ,  ^ 

CP.  NEXT  (8-1 4).,  POS. POINT  (15-19)  , ROOTS (20-28)  , 

I.  ROOTS (20-28), 

'“.TON  (26-32)  ,  AH  HO  1  (26-32) )  ,  A  (HE.DRAG  (1-8)  , 
AHH02  (1-8)  , 

I.OR^HS^  (9-20)  ,AHH03 (9-20)  ,  AH2.0R.  ADH(21-32)  , 
V  $RI?DIR,  A  LST.DIB,  A  X. CORRENT, 


AP 
Ail 

104  ( 
DIR.OE.HV 


13  (5  . 
AHH04  (21-32) 
NT, 
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244 

245 

246 

247 

248 
249+ 

250+ 

251  + 

252+ 

253 

254 

255 

256 

257 

258 

259 

260 
261 
262 

263 

264 

ill 

ill 

269 

270 

271 
272 ♦ 
27  3+ 

274 

275 

276 
277+ 

Si 

280 

281 


A  I. CURRENT. 

A  Z .  CURRENT  ,  A  M.  D, 

A  (FOE  (1  -24),  „  ^ 

C.  1  (25-301, TSKED(31-31))  ,A  (POS. IB .PLT.AHEA  (1-6)  , 


A  P.0,  A  HP.D,  A  TIM. FIRE, 


A 

A 


I  (25-30),  TS 
F0RMP05  (7-12)  , 

START.  AREA(13-22[.  END.  AREA  (23-32))  ,A  (FOM(I-I)  , 
DIRC  OH  RT  (2*2) 

R.  D. STATUS  (3-4)  ,stfi. TO. HOPE  (5-6)  ,GRNDATK  (7-8)  , 

PIS. NODE  (9-9)  , 

N.  HD ( 15- 19)  , N.  AB (20- 25) . N. TH (26-32) ) ,  A  PLD. NO, 

A  (HH  AT.  BELTM-10)  ,FLD. AKT  (it-  16)  ,  N.PLE  (17-25)  , 

N • ARM  (26— 321)  , 

(FA  (1-8),  ARTY  .HITS  (9-18)  ,  PLD.  FORfl  { 1 9-25)  , 
TBUMP.n6h  (26-32) )  ,  '  '  _ 

(PLON.CONDJ1-8) .  HOLD.FORM(9-19)  , 

BLADE. COND(20-32)  )  . 

A  FSPEED.FAC,  A  P. BODY. INCAP, A  P. HO. INCAP, 

A  P.TH. INCAP.  A  P. ARM. INCAP,  A  P.AB. INCAP, 

A  P.PLE. INCAP. 

A  FLD.INT.DIST,  A  FLD.BDY.DIST, 

A  POP. UP. TIME.  "  USED  FOR  COMING  OUT  OP 
POXHOLE  AFTER  PA  IMPACT 
AN  FHTANK.LIST.  "  FOR  COMMO 
A  (PROLE  (1-2)  .HROLE  (3-5)  ,N0.0BS]6-8)  , RORON  (9-9)  , 
THERMU  (  10-10)  .  RNR(II-II), 

RADAR  (12-12),POP.UP(  l5-1 3)  .BASE  (14-20)  ,LSS  (21-21)  , 
LSD(22-22),  MODE  (23-25)  .  „  „ 

LSRON  (26-26)  ,CG.  MUNITION  (27-32)  )  ,  A  (CURB. SORTIE  ( 1-24)  , 
CP. PI&AL  (25-32) 


AN  (ORB.RgjT-24£,PHSE'(25-30)  , ROR.  PAINT  (31-32) )  , 

A  (BURST JflZg^1®^N.BURSTSj5-8^RELOAD.CT  (9-19)  , 
1 20-  0)  .  DET.  LTf  -  )  .  .2*>  , 


«  t 


i.urr,  an 

NO . FIRE (25-251) 

AND  HAT  BELONG  TO  A  TANKS,  A 
A  RED. ALINE,  A  COMP. UNIT, 

A  PLT . UNIT  AND  A  SQD.UNIT 


BLUE. ALI TE, 


INHIBIT  LIST  ROUTINES 

DEFINE  NAME, COLOR, STS. TT PE, HPN. TYPE, TEH. TYPE, 

ALIVE. DEAD, DEPN UB, 

KHZ.LAST.TBGT'c.2,  ROUND,  ND. HIT, M. HIT, P. HIT, 

HP . HIT.K . HIT. NUM.  HIT, 

FIRED. AT. MKILL.FKILL,MFKILL,KKILL,  SECLDR, CBAR, 
SEC, PLT, CO, BN , PIP  , 

SCHBD, RGT, PI. HAT, BINE. DEI.HV. STATE, CSS, 

H. BLUE. ALIVE. M. BED. ALIVE. 

M. COMP. UNIT, M. PLT. UNIT,M. TANKS, HITSHOT , MISSSHOT, 
PROJO, PLON.CO ND. 

COCDR , PH ,CRF,  PLTLDR.TRP,  CARR ,B. CON, NEXT. MCP, 

CP  •  NEXT  II HAT*  BELT 

POS .  POI  NT.  fioUTE  *, I .  RO  &TE, PO RMAC  ODE ,  RANGE,  AR  EA, 
VAREA. AP. TON, AMM0 1, 

HE. DRAG, AHH02, AN  1 . OR . HSL3 , AMM03, AB  2. OB. ADM, AMM04, 
FOE  C*  1  TSKED 

pos.inIplt! area, Jormpos, start. area, end. area, pom, 

DXRC*  OI« BT 

PLD. FORH,TBUH&. HUM, BLADE. COND, BOLD. FORM  AS  INTEGER 
VARIABLES 

•  « 

•* INFANTRY  INTEGER  VARIABLES  FOR  UNITS 

DEFINE  PLD. NO. PLD. AKT, N. ABM, N.TH, N.HD, N. AB , N. PLE, 

FIR.  MODE,  GRNDATK. 

SCH.TO. HOVE, SQDVEH  AND  R.D. STATUS  AS  INTEGER 
VARIABLES 
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282  *  ♦ 

283  "INFANTRY  REAL  VARIABLES 

284  DEFINE  FLD.BDY.DIST,FLD.INT.  DIST, P  .BOD Y. INCAP, 

P. HD. INCAP. P.TH. INCAP, 

285  P. AB. INCAP, P. ARM. INCAP ,P .PLE. INCAP, H. IN, TH. IN, 

AB. IN, PL E. IN, ABN. IN, 

286+  FSPEED. FAC  AND  TIB. IN  AS  REAL  VARIABLES 
462  •  * 

463+  "  ENGINEER  EVENTS 
464+  •  • 

465+  EVERY  QUIK.MOVB  HAS  A  NON. POINTER,  A  REP. NUMBER,  AND 
A  I NT. TIME 

466+  EVERY  STAND.  TO  HAS  A  BAGGED.  BOY 
467+  EVERY  HALT  HAS  A  SLOW.  DOWN 
468+  EVERY  TURN. AROUND  HAS  A  TWIST 

469+  EVERY  DIVERT  HAS  A  SIDE. STEPPER,  A  BYPASS,  AND  A  HOME 

470+  EVERY  WALL. BREACH  HAS  A  RAMMER.  AND  A  TEAR. DOWN 

471+  EVERY  DITCH. KILL  HAS  A  GULLY. CAT 

472+  EVERY  HEAVY. JUNK  HAS  A  STATUS 

473+  EVERY  GAP. BREACH  HAS  A  BREACHER,  AND  A  HOLE 

474+  EVERY  GAP. JOCK  HAS  A  SABOT. SHOOTER 

475+  DEFINE  NUM. POINTER,  REP. NUMBER,  BAGGED. BOY,  SLOW. DOWN, 
476+  TWIST,  SIDE. STEPPER,  BYPASS,  HOME,  RAMMER,  GOLLY. CAT, 
STATUS 

477+  BREACHER,  HoLe,  TEAR. DOWN,  SABOT. SHOOTER  AS  INTEGER 
VARIABLES 

478+  DEFINE  INT.TIME  AS  A  REAL  VARIABLE 
479  •  • 

744  •  • 

? 45+  • '  ENGINEER  ARRAYS 
746  »  • 

747+  DEFINE  FLD. POINTER  AS  A  1- DIMENSIONAL,  INTEGER  ARRAY 
748+  DEFINE  TRAP. CONTROL  AS  A  3-DIMENSIONAL,  REAL  ARRAI 
749  •  * 

835  END  "OF  THE  PREAMBLE" 


2.  Boating  BL. CREATE 
Purpose 

Routine  BL. CREATE  is  used  to  create  temporary  tank 
entities  at  designated  tines  throughout  the  execution  of  the 
progras.  The  routine  is  called  during  the  execution  of 
Event  BLO. FORCES. 
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Ho dif ications 


The  following  four  attributes  aust  be  assigned 
values  from  the  input  data  or  as  a  result  of  the  routine. 

Temporary  Attributes  Integer 

BLADE. COND 
HOLD. FORH 
PLOW. COND 

Teaporary  Attribute  Real 
PSPEED.PAC 

Brief  Explanation 

Line  IS  PLON.COHD  and  BLADE. COND  are  assigned  the 
values  of  0-no  or  1-attached. 

Line  18  FSPEED. FAC  is  initialized  to  1.0.  No 
effect  unless  in  field. 

Line  19  HOLD.FOBH  is  initialized  to  999.  This 
value  changes  only  when  the  entity  is 
using  lateral  aoveaent.  Hhen  aoveaent  is 
terminated,  this  999  value  is  set  bach  on 
HOLD.FOBH  for  the  entity.  It  serves  as  a 
flag  to  deteraine  appropriate  actions. 

To  change  this  initial  value  has 
unpredictable  conseguences. 


CODS 


V- SYS. TYPE  (TANK)  ,  VPN  .TYPE  (TANK)  , 
TASK)  ,  PLT  (TANK)  -CO  (TANK)  . 

H  (TANK)  ,  PETLDR  (TANK)  -COCOB  (TANK)  - 


I  ROUTINE  BL. CREATE  (A,B,HV) 

II  CHEATS  A  TANK 

12  LET  PI. HAT (TANK) *1 

13  READ  NANS  (TANK)  - 

SEC  l 

14  BN  (T AN K)  - SQDVLa  \iaun|  ■ 

START.  AREA  (TANK)  , 

15+  ALIYS. DEAD  (TANK)  -FIR . NODE  (TANK)  , PLOB.COND(TANK)  - 
BLADE. COND  (TANK) 

16  CALL  PLD. DIST  (T ANK) 

17  LET  PLD. INT.  DIST  (TANK) -RINF.C 
18+  LET  PSPBED. FAC (TANK) =1.0 

19*  LET  HOLD.  FORK  (TANK)  =999 

20  IF  CO  (TANK)  GT  COS  LET  COS=CO(TANK)  ALHAYS 
85  RETURN  END 


Purpose 

Routine  MOVE  is  called  froa  routine  LOC  to  update 
the  location  of  any  entity  to  the  current  time  of  the 
siaulation. 

Hodif  ications 

The  following  entity  attribute  has  been  added  to  the 
HOVE  routine  logic.  This  addition  now  gives  the  user  the 
ability  to  change  foraations  as  a  result  of  encountering  an 
obstacle  field.  The  capability  to  offset  around  a  dead 
vehicle  is  now  a  reality. 

Teaporary  Attribute  Integer 
PLD. POBH 
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Brief  Explanation 

Lines  118,  160-165,  and  195-200 

Allow  the  FLD.FORH  attribute  the  ability  to 
override  the  noraal  foraation  procedure. 


CODE 


ROUTINE  TO  HOVE  GIVEN  VEH 
•  NEW . HCP* 

LET  HCP  *  NEXT. HCP  (VEH)  LET  NH  *  HCP  *  3 
IF  HCP  EQUALS  0  1  *  HOVE  TO  POSITION  IN  END. ABBA 

IF  POS.IN.PLT.  AREA  (VEH)  EQUALS  0,  CALL 
BEST. POS (VEH) 

ALWAYS 

LET  I  *  PLT  (VEH)  LET  K 

»  POS.IN.PLT. AREA (VE 
FOB  J  »  1  TO  DIH.F  (POSITIO 


98 

m 

181 

106 

107 

111 

112 

116 

117 

118+ 


>  POS.  IN.  PLT.  AREA  (VEH)  *  3 
r  »  1  TO  DIH.F  (POSITION (I.*,* 
POSITION  (I, J,  1)  EQUALS 
END.  AREA  (VEH) 

LET  X.DEST  *  POSITION (2; J,K-1) 
LET  T.DEST  *  POSITION  (I. J .K) 
LET  DIR  *  POSITION  (I,  J,K+1) 

LOOP 

LET  D. TO. HCP  *  SORT.  F(  (X.DEST 
X. CURRENT (VEen**2  ♦ 

(I .  DEST-Y .  CURRE NT  (VEH)  )  **  2) 

IF  D. TO. HCP  LESS  THAN  ZERO. LEVEL, 


*)  )  NITH 


DEST 


159 
160* 
161  + 


LET  HV. STATE  (VEH)  »  4 
LET  DIR.OF.HVHT  (VEH1  *  DIR 
LET  PRI.DIR  (VEHr  »  DIB 
LET  SPD  (VEH)  «  0. 

LET  FINAL  ■  1 
GO  TO  NEN . INCH 

ELSE 

GO  TO  D1BN. COHP 

BLS2 

IF  FOBHACODEJVEH)  *  0  AND  FLD. FORE  (VEH)  «  0 
••GO  DIRECTLY  TO  NEXT  HCP 
LET  X.DEST  *  RTE. DATA (BT,WH-2) 

LET  Y.DEST  *  BTE. DATA (RT,NH-1) 

LET  D. TO. HCP  «  SQHT. F( (X.DEST-X. COBBENT (VEH)  ) **2  ♦ 
(Y. DEST-Y. CURRENT  (VEH)  )*•  2) 

GO  TO  DIRN. COHP 

ELSE  ••HOVE  ALONG  BOUTS  OFFSET  BY  FOBHATION 

IF  HCP  EQUALS  K/3  AND  D.ON.BT  EQUALS  1 
LET  NX  -  BTE.  DATA  (BT,K-5) 

LET  NY  «  BTE.  DATA  (RT,K-4 
LET  LX  «  RTE.DAIA(RT,K-2 
LET  LY  *  RT  B. DAT  A JBT , K- 1 

_ LET  I  »  BTE. DATA  (RT,K-3) 

ELS  E  _ 

GO  TO  INTBBHED 
ALB AYS 

ALWAYS 

LET  NLX  «  NX-LX  LET  NLI  *  BY-LY 

IF  FID. FOBS  (VEH)  HE  0 
LET  I  *  FLD.FORH  (VEH) 
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162* 

163+ 

164* 

165+ 

166 

167 

168 

169 

170 

171 

189 

190 

191 

192 

193 

194 
195* 
196+ 
197+ 
198^ 
199+ 
200+ 

m 

203 

204 

205 

206 


©T  ^  V 

IP  I  EQUALS  0, 
ALWAYS 
ALWAYS 
LET  J  * 

LET  X.OPF 
LET  Y.OFP 
LET  THETA 
LET  CTH  = 

LET  STB  * 

LET  8  LX  * 

LET  ALPH 

(nlx*Nlx  ♦ 


LET  I  *  FOB  HACODE  (YEB) 


FOBHPOS  (VEH)  *  2 

*  FOBH. OFFSET (I, J- 1) 

*  FOBH.OFFSET ll. J) 

»  ABCTAH.F  (NLY,NLX) 

COS.  F  (THETA) 

SIN.  fJtheta) 

NX  -  EX  LET  NLY  *  NY  - 

(CX-NXJ*NLX  ♦  (CY-NY)  *NLY)  / 


NLY* NLY) 


(1.  -  alph; 
(1*  -  alph! 


I : 

NPY 


NX 

NY 


363  END 


LET  PX  *  ALPH  *  LX  ♦ 

LET  PY  *  ALPH  *  LY  ♦  . 

LET  NPX  *  NX  -  PX  LET  NPY  =  NY 

LET  I  «  BTE . DATA  (BT, NH+3* (D.ON .  BT- 1) ) 

IF  FLD.FOBH  (VEH)  NE  0 
LET  I  *  FLD.FOBH  (YEB) 

ELSE 

IF  I  EQUALS  0,  LET  I 
ALWAYS 
ALWAYS 

LET  J  «  FOBHPOS (VEH) 

LET  X . OFF  *  FOBH. OFFSET  I 
LET  I. OFF  *  FOBH. OFFSET! 

LET  CHG. INT  =  FOB.CHG.  INT l 
LET  D.TO.HCP  «  SQBT.  F(N£ 

IF  D.TO.HCP  LESS  THAN  ZEBO. LEVEL 
GO  TO  HCP. BEACBED 


FOBHACODE  (VEH) 


♦  NPY* NPY) 


LY 

PY 


4.  Boating  HOVE. LIHITS 
Purpose 

Routine  HOVE. LIHITS  is  called  froa  routine  HOVE  to 
deteraine  a  vehicle's  aaxiaua  speed,  acceleration  rate,  and 
deceleration  rate.  These  paraaeters  are  a  function  of  the 
weapon  type,  the  systea  type,  the  slope  of  the  terrain  and 
the  disaounted  tactical  situation, 
flodifications 

The  routine  now  returns  speed  Units  that  are  also  a 
function  of  an  obstacle  encounter  speed  degradation. 
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Teaporary  Attribute  Real 


FSPEED.FAC 
Brief  Explanation 

Line  18  The  effect  (degraded  speed)  of  FSPEED.FAC 
has  been  introduced  here.  FSPEED.FAC  aay 
have  any  value  between  0  and  1. 


CODE 


3 

12 

13 

Itt 

15 

16 
17 


20 

36 


ROOTIHE  HOVE. LI HITS  GIVEN  VEH, SLOPE  YIELDING  SPEED, 
ACCEL,  DECEL 

••  MOVE. LI  HITS  LOOKS  OP  LIHITING  SPEED  AND 
ACCELERATION  VALDES  BASED  ON 
«•  SYSTEH  TYPE,  WEAPON  TYPE,  AND  TERRAIN  SLOPE 

IF  SLOPE  LE  LIH.  SPDS  (SYS  ,WPN,2) 

OFPSET  *  2  '•  DOWN  SLOPE 


LET 
ELSE 

LET  OFFSET  = 
ALWAYS 
ALWAYS 


*  *  LEVEL 


184-  LET  SPEED  =  LIN.  SPDS  (SYS,  WFI,  34-OFFSET)  •  FSPEED.F  AC  (VEB) 
19  LET  ACCEL  =  L‘IH.  SPDS  SYS,  WPM,  640FFSEXJ 
LET  DECEL  *  LIH. SPDS  SYS, WPN,  9+OFFSET) 


END 


s.  Bgjttlai-BSP.  £65111 

Purpose 

This  routine  serves  the  sase  purpose  as  does 
BL. CREATE  except  it  acts  for  the  Red  (opposing)  force, 
force. 


Hodif ications 

The  following  four  attributes  sust  be  initialised; 
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Teaporary  Attributes  Integer 

SLADE. COMO 
HOLD. FOBS 
PLOW.COND 

Teaporary  Attribute  Beal 
FSPEED.FAC 


CODE 


1 

11 

12 


13 

14* 

15 

16 
m 
18+ 
19 
83 


ROUTINE  RED. CHE ATE (A,B,  H7) 

CREATE  A  TANK 

READ  NAHE  (TANK)  ,  SYS. TYPE  (TANK)  ,  HP N. TYPE  (TANK)  , 
SBC  (TANK),  PLT  (TANK)  , 

CO  (TANK)  , 

BN  (TANK)  .SQD7EH (TANK)  , PLTLDfi  (TANK)  ,  COCDB  (TANK)  , 
ST  X  HI .  A R  E  A  ( T  AN  K )  , 

ALIVE. DEAD  (TANK)  , FIB. BODE  (TANK)  ,PLOH.COND  (TANK)  , 
BLADE. COND (TANK) 

CALL  ELD. DIST (TANK) 

LET  FLD. INT.DIST (TANK) =BINF.C 
LET  PSPEED.PAC  (TANK) =1.0 
LET  HOLD. PORK  (TANK)  =999 

IP  BN  (TANK)  GT  RBNS  LET  BBNS=BN  (TANK)  ALHAYS 
RETURN  END 


6.  B2aUn*.j,g§3 

Purpose 

Soutine  BES2  allocates  space  for  n-diaensional 
arrays.  This  routine  is  called  froa  the  BAIN  routine. 
Bodifications 

The  folloving  tao  arrays  hare  been  added  to  the 
siaulation: 
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Permanent  Attributes  Intege 


SR  OUTLET  H  (3-D)  Integer 


This  3-Dimensional  array  contains  the  BRL 
casualty  data  for  anti-personnel  mines. 


El H LETS  (4-D)  Integer 


This  4-Dimensional  array  contains  the  BRL 
casualty  data  for  anti-tank  mines. 


CODE 

1  ROOTIES  RES2 

3+  RESERVE  SINLETH  AS  5  BY  8  BY  2  BY  4 

44-  RESERVE  GROHTLETH  AS  4  BY  2  BY  35 

55  RE TORN  END 

7.  Routine  RSS5 
Purpose 

Routine  R3S5  is  called  from  routine  MAIN.  This 
routine  reads  in  data. 

Hodif ications 

/ 

The  following  arrays  haws  their  data  read  in. 

Permanent  Attributes  Integer 

6R0ETLBTH  (3-D) 

RXRLBTH  (4-D) 

CODE 

1  ROOTIES  RES5 

2  DEFINE  I, J,K, L,H  AS  INTEGER  VARIABLES 
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t  TO  2  FOB  K 


1  TO  10 


3  USE  UNIT  8  FOR  INPOT 

4  I?  OLA  (8)  NE  0 

5  FOR  I  *  1  TO  2  FOE  J  = 

6  BEAD  ADDON  (I, J,K) 

7  ALWAYS 

8  FOR  I  *  1  TO  2  FOR  J  *  1  TO  4  HEAD  DGN?(I,J) 

9+  FOR  I  *  1  TO  5  FOR  J  *  1  TO  8  FOE  K  =  1  TO  2 

FOE  L  *  1  TO  4 
10+  BEAD  HINLETH (I ,J, K ,L) 

11+  FOR  I  *  1  TO  4  FOE  J  =  1  TO  2  FOE  K  =  1  TO  35 
12+  BEAD  GBONTLETH  (I,  J,K) 

18  RETURN  END 


9-  agu_iiig£i^aisi 


Purpose 


Event  TARGET. SELECT  is  called  froa  events  DETECT, 


FIRE,  I HP ACT ,  and  froa  itself.  This  routine  selects  the 


highest  priority  target  froa  an  entity’s  target  list  for 
servicing.  Selection  is  based  on  target  range  and 


aaaunition  availability. 


Hodif  ications 


This  routine  has  been  aodified  in  order  to  stop  a 


tank  froa  selecting  targets  and  subseguently  firing  at 


targets  while  it  is  engaged  in  the  following  circuastances: 


Pushing  a  dead  plow  tank  through  a  ainefield. 


Breaching  a  gap  obstacle  with  its  dozer  blade. 


Self  breaching  a  gap  obstacle. 


The  following  attributes  have  been  added: 
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Temporary  attribute 


Integer 


BLADE. COND 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  dozer  blade  characteristic. 

0-No  blade  available. 

1- Blade  available  but  not  in  use. 

2- Blade  being  used  or  vehicle  is  self 
breaching. 


PLOW. COND 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  mine  plow  characteristic. 

0-no  plow  available 

1-plow  available  but  not  in  use 

£fiH  offset 

4- tank  that  is  pushing  dead  plow  tank 


TSKED 


This  attribute  serves  as  a  flag  to  stop  further 
target  select^. 


Brief  Explanation 

Lines  20-23  Stops  the  pushing  tank  from  firing. 
Lines  24-27  Stops  vehicle  that  *  is  breaching  a  gap 
from  firing. 


CODE 


2 

16 

17 

1 

1 


UPON  TARGET.  SELECT  (A) 
IP  PIP  (A)  »  1 
RETURN  ELSE 
IP.SCHEDjA^  «  1 

4 


R STORE  ELSE 
20+  IP  PLOW. COED  (A) 

21*  LET  TSKED  (A)  *  1 
22*  SCHEDULE  A  TARGET. SELECT (A)  IE  15  UNITS 
23*  RETURN  ELSE 
24*  IP  BLADS.COND  (A)  *  2 
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25+  LET  TSKEDm  =  1 

26*  SCHEDULE  A  TARGET .SELECT (A)  IN  15  UNITS 
27*  RETURN  ELSE 

28  LET  FOE (A) *0 

29  CALL  PURGE. LIST (A) 

50  RETURN  END 


9 .  Routine  FLD . ACT 


Pu rpose 


Routine  FLD. ACT  is  called  froa  the  MOVE  routine. 


This  routine  sorts  out  what  field  actions  to  perfora 


next. (For  a  sore  detailed  explanation  see  ref  3) 


Modifications 


The  following  routines  are  now  called  froa  routine 


FLD. ACT: 


GAP. DECISION 
GAP. ENTRY 
GAP. INTERNAL 
GAP.  LEAVE 
MF. DECISION 
HF. ENTRY 
HP. EXIT 
HF. INTERNAL 


These  routines  are  discussed  in  Appendix  C.  In  order 


for  the  appropriate  routines  to  be  called  the  following 


entity  attributes  have  to  be  used: 


Teaporary  Attribute  Integer 


FLD. ART  -  Code  describing  the  kind  of  action 
for  pending  internal  actions. 


FLD. NO  -  Naae  of  the  field  involved  in  any 
pending  internal  action. 
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TPNAM.FLD  -  Field  temporary  pointer  number. 


TYP.FLD  -  Field  type  code 

1  -  A  mandatory  dismount  field 

2  -  A  minefield 

3  -  A  minefield  decision  field 

4  -  A  tank  ditch 

5  -  A  road  crater 

6  -  A  blown  bridge  (short-wet  gap) 

7  -  A  gap  decision  field 


Brief  Explanation 

All  the  additions  are  self  explanatory  in  the  code. 
They  call  one  of  the  appropriate  routines  mentioned  above. 


Lines  74-78  This  change  re-ini tializes  attributes 
that  were  changed,  in  routine  FLO. ACT. 
It  only  takes  place  upon  an  entities 
departure  frea  a  particular  type  field 
(one  where  its  FLO. NO  was  set  zo  the 
field  pointer  number) . 


CODE 


ROUTINE  FL D.  ACT  (VEH)  "SORTS  OUT  WHICH  FIELD 
ACTIONS  TO  PERFORH 
IF  FLO.  I  NT  .  DIST  (TEH)  LE  0.0 

PRINT  1  LINE  WITH  NAHE (VEH)  ,X. CURRENT  (VEH)  , 

I. CURRENT  (VEH)  , 

NAM. FLO  (FLO. NO  (VEH)  l.TIME. V  AS  FOLLOWS 
INT  ACT  VEH=****  LOCN  =******  ******  FIELD  *  * 


FLD  INT  ACT  VBH=****  LOCN  =  ******  ******  FIELD 
TIME  =  **** 

8  *  • 

9  • »  HERE  WE  CALL  ROUTINES  TO  PERFORM  INTERNAL 

ACTIONS 

10  »  ' 

11+  IF  FLD .ART  (TEH)  *  2 
U+  CALL  MF.  INTERNAL  (VEH) 

13*  ALWAYS 

14*  IF  FLD.  ART  (VEH)  *  4  OR  FLD.  ART  (VEH)  *  5  OR 
FLD.  ART  (VEH)  *  6 

15*  CALL  GAP. INTERNAL  GIVEN  VEH 

16*  ALWAYS 
17  ALWAYS 


!RN  AL  (VEH) 


**** 
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18  IP  FLD.8DY .DIST(VEH)  LE  0.0 

19  LET  OX  =  COS . F (DIE. OF .  M  VMT  (VEH) ) 


IP  SI  LE  0.0  AN 0  SI  GE  -2.0 

PRINT  1  LINE  WITH  NAME(VEH)  ,XCUR,YCUR, 
NAM.FLD  (FIELD)  , 

TIME . T  AS  FOLLOWS 


41  TIME . V  AS  FOLLOWS 

FIELD  ENTRY  VEH=****  LOCN  *  ******  ******  FIELD  *  **** 
TIME  =  **** 

42  *  ' 

43  •«  HERE  WE  CALL  ROUTINES  TO  PERFORM  FIELD  ENTRY 

BOUNDARY  ACTIONS 

44  '  • 

45  IF  COLOR  (VEH)=0  AND  WPN  .TYPE  (VEH)  =8  AND 

TIP. FLD (FIELD)  =1 

46  CALL.  DISMOUNT  (VEH,  3) 

47  ALWAYS 

48+  IF  TYP. FLD (FIELD)  *2 

49+  CALL  MF. ENTRY  GIVEN  VEH,  FIELD 

50+  ALWAYS 

51+  IF  TYP.FLD (FIELD)  *  3 

52+  CALL  MF. DECISION (VEH,FIELD) 

53+  ALWAYS 

54*  IF  TYP.FLD  (FIELD)  *  4  OR  TIP.  FLD(FIELD)  =  5  OR 
TYP.  FLD  (FIELD)  =  6 
55+  CALL  GAP.  ENTRY  (VEH, FIELD) 

56+  ALWAYS 

57+  IF  TYP. FLD  (FIELD)  =  7 

58+  CALL  GAP. DECISION (VEH, FIELD) 

59+  ALWAYS 

60  ALWAYS 

61  IF  S2  LE  0.0  AND  S2  GE  -2.0 

62  PRINT  1  LINE  WITH  NAME(VEH)  ,XCUR,YCUR, 

NAM.  FLD  (FIELD)  , 

63  TIME.?  AS  FOLLOWS 

FIELD  EXIT  VEH  *  ****  LOCN  =  ******  ******  FIELD  *  **** 


63 

FIELD  EXIT 


TIME  *  **** 

•  i 

•'  HERE  WE  CALL  ROUTINES  TO  PERFORM  FIELD  EXIT 
BOUNDARY  1CTIOSS 

i  « 

IF  FLD. ART  (VEH)  =  2 

CALL  MF.  EXIT  GIVEN  VEH 
ALWAYS 

IF  FLD.  ART  (VEH)  *  4  OR  FLD. ART  (VEH)  *  5 
OB  FLD.  ART  (VEH)  =  6 
CALL  GAP. LEAVE  GIVEN  VEH 
ALWAYS 

•  • 

IF  TPNAM.  FLD  (FIELD)  EQ  FLD.  NO  (VEH) 

LET  FLD.INT. DIST (VEH)  *  RINF.C 
LET  FLD.  NO  (VEH)  *  0 
LET  FLD.  ART  (VEH)  *  0 
ALWAYS 
ALWAYS 
• • ENDIF 


81  LOOP 

82  ALWAYS 

83  CALL  FLD. DIST  (VEH) 

84  RETURN 

85  END 
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10.  Routine  FLD.  CREATE 


Purpose 

Routine  FLD. CREATE  creates  the  field  entities.  This 
routine  is  called  froa  the  FLD.INIT  routine  before  the  start 
of  the  battle. 

Modifications 

Additional  field  attributes  have  been  added  and  they 
needed  to  be  initialized.  Several  arguments  are  sent  to 
this  routine.  Instead  of  defining  then,  the  attributes  that 
receive  their  values  will  be  discussed. 

Given  Arguments  (Real) 


ANGLE 

P5 

P6 

P7 

P8 

P9 

P10 

P11 

P12 

SAMAJ 

SA  Mil 


Global  Variable  Integer 

FLD. POINTER  (1-D) 

Contains  the  pointer  values  of  all  the  fields. 
Temporary  Attribute  Integer 

TP RAH. FLD  -  Field  temporary  pointer  number 


180 


Temporary  Attributes  Real 

ANGLE. FLD  -  Proper  angle  in  radians  froa 
east  to  major  axis. 

AREA. FLD  -  Area  of  this  elliptical  field 
P5.FLD  -  Field  parameter  (Appendix  D) 
P6.FLD  -  Field  parameter  (Appendix  D) 
P7.FLD  -  Field  parameter  (Appendix  D) 
P8.FLD  -  Field  parameter  (Appendix  D) 

P9.FLD  -  Field  parameter  (Appendix  D) 

p 10. FLD  -  Field  parameter  (Appendix  D) 

P1 1. FLD  -  Field  parameter  (Appendix  D) 

P12.PLD  -  Field  parameter  (Appendix  D) 

SAHAJ.FL D  -  Semi-major  axis  length 
SABIN. FLD  -  semi-minor  axis  length 


CODE 


1  ROUTINE  FLD. CREATE 

2  ' ' CREATE  ORE  FIELD  AND  SET  ITS  ATTRIBUTES  , 

3+  GIVEN  XC.YC.SABAJ.SAHIN, ANGLE, TYPE, PI, P*,P3,P4,P5, 
P6,P7,P8.P9,P10, 

4+  P11.P12  YIELDING  NABE 

5  NORBAlLY  BODE  IS  REAL 

6  DEFINE  TYPE,  NABE,  FIELD  AS  INTEGER  VARIABLES 

7  CREATE  A  FIELD 

8  LET  XC .  FLD  (FIELD)  »  XC 

9  LET  YC.  FLDJFIBLDf  *  YC 

10  LET  TYP.  FLD  (FIELD)  »  TYPE 

II*  LET  ANGLE. FLD (FIELD)  *  ANGLE 


XC 

YC 

•  TYPE 
i  *  ANGLE 
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12* 
13+ 
14  + 
15+ 
16 

17 

18 

19 

20  + 
21  + 
22+ 
23  + 
24+ 
25  + 
26+ 

W 

34 

35+ 

36 

37 

38 

39 

40 

41 

42 

43 

44 


LET  S AHA J. FLD ( FIELD)  =  SAMAJ 

LET  5A MIN. FLD (FIELD)  *  SAMIN 

LET  AREA. FLD  (FIELD)  =  SAMAJ#SAMIN*PI. C 

LET  TPNAM. FLD (FIELD)  =  FIELD 

LET  P1.FLD  (FIELD)  *  PI 

LET  P2. FLD  FIELD  =  P2 

LET  P3.FLD  FIELD)  *  P3 

LET  P4.  FLD  FIELD)  =  P4 

LET  P5. FLD  FIELD)  =  P5 

LET  P6.  FLD  FIELD)  =  P6 

LET  P7.FLD  FIELD)  =  P7 

LET  P8.  FLD  FIELD)  *  P8 

LET  P9.FLD  FIELD)  =  P9 

LET  P10. FLD  (FIELD)  =  P10 

LET  P1 1. FLD (FIELD)  *  P1 1 

LET  PI  2 . FLDjFI ELD)  *  PI  2 

ADD  1  TO  FLDS. CHEATED 

LET  MAH. FLD  (FIELD) = FLDS . CREATED 

LET  FLD. POINTER  (NAM. FLD (FIELD) )  *  FIELD 

LET  NAME  -  FLDS. CREATED 

LET  SANS  *  SIN. F (ANGLE) 

LET  CANG  *  COS.  F (ANGLE) 

(CANG/SAHAJ)**2  ♦ 


LET  PXX.  FLD  (FIELD) 

(S  ANG/SAMIN)  **2 
LET  PTY. FLD (FIELD)  * 

(CA  NG/SAB IN) 2 
LET  PXY. FLD  (FIELD)  » 
1/SAMIN**2) 

FILE  THIS  FIELD  IN  THE  FLD. SET 
RETURN 
END 


(SANG/SAHAJ)«*2  + 

2* SANG*CANG*  (1/SAMAJ**2  - 


Purpose 

Routine  FLD. I MIT  is  called  once  by  MAIN  before  the 
start  of  the  simulation.  It  reads  the  input  describing  the 
fields  to  be  created  and  it  calls  FLD. CREATE  for  each  such 
field. 

Modifications 

The  following  field  attributes  have  been  added  to 
greater  enhance  the  capabilities  of  an  obstacle  field.  For 
definitions  and  input  values  see  Appendix  D. 
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Recursive  Variables 


Real 


FLO.  POINTER  { 1  -  D)  INTEGER 

This  1-Diaensional  array  contains  the  pointer 
values  of  all  the  fields.  In  this  routine  the 
space  for  array  is  reserved. 

TRAP. CONTROL  (3-D)  Real  (Appendix  A) 

In  this  routine  the  space  for  this 
3-Diaensional  array  is  reserved. 

Recursive  Variables  Integer  (Appendix  0) 

OB. NON 

The  nuaber  of  obstacle  fields.  It  is  used  to 
diaension  the  3-Diaensional  array  TRAP. CONTROL. 

RT.OB.NOB 


The  nuaber  of  routes  going  through  , the 
obstacles.  This  input  variable  also  diaensions 
TRAP. CONTROL. 


CODE 


1  ROUTINE  FLD.INIT 

2  ••CREATE  ALL  FIELDS  THAT  ARE  IN  PLACE  AT  THE  START 

OF  THE  BATTLE 

3  NORHALLI  HODS  IS  BEAL 
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4 


DEFINE  TYPE,  MUM,  OB. MUM,  ST. OB. BUB,  I,  NAME  AS 
INTEGER  VARIABLES 
5  USE  UNIT  5  FOB  INPOT 
6 ♦  HEAD  NON ,  OB. NON,  BT.OB.NON 
7+  SESEBVE  PLD. POINT EB (*)  AS  NON 
84-  SESEBVE  TBAF. CONTROL  (*,*,*)  AS  OB.  NON  BY 

BT.OB.NON  BY  5 
9  FOB  I  *  1  TO  NON  DO 

104-  BEAD  XC.YC .SANA J.SANIN, ANGLE, TYPE , Pi,  P2,P3 , 

P4,P5,P6,P7. 
m  P8,P9,P10,P11,Pl2 

12  LET  ANGLE  =  ANGLE/RADIAN . C 

134-  CALL  FLD.CBEATE  GIVEN  XC. YC.SAHAJ, SABIN, 

ANGLE .TYPE.PI , P2.P3.P4, 

144-  P5,P6,P7,P8,P9,P10,P11,P12  YIELDING  NAHE 

15  LOOP 

16  RETORN 

17  END 


Purpose 

This  routine  is  used  to  initialize  the  aaaunition 
basic  load  levels  for  all  eleaents. 

Nodif  ic  at  ions 

Subscripted  labels  for  the  two  new  vehicle  launched 
bridges  had  to  be  added.  These  additions  only  serve  as  exit 
labels  out  of  this  routine. 


CODE 


ROOTINE  BASIC.  LOAD  (A) 

DEFINE  A.S.V  AS  INTEGER  VARIABLES 

LET  S  -  SYS. TYPE  (A)  LET  M  -  BPN .  TYPE  (A) 

LET  AHBOI  (A)  «  PJO.CHAR  S,N,1,4) 

LET  ANH02  (A  *  PJO.CHAR  S,H,2,4 
LET  AHN03 (A  »  PJO.CHAR  S, 8,3,4 
LET  AHH04jA  *  PJO.CHAR  S, 8,4,4 
GO  TO  SYSTH(S) 

•  SYSTN(I)  ’  GO  TO  TANKX(8PN.TYPE  (A) ) 

'TAMKX(I)  • 

LET  C.1  (A)  *  16  LET  C.2(A)  *  6  LET  R.CON(A) 
GO  OOT 

*  TANK!  (2)'  LET  C.1(A)*CAPDS  LET  C.2(A)*CHEAT 

LET  AP . TON { A) “CASE AP 

LET  HE.  DRAG  (A)  *CASEHE  LET  A«1 .  OR.  NSL3  (A)  >100 
LET  FON(A)>f  LET  VSH. TYPE  (A) «1  LET  B.CON(A)«1 
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APPEMDII  C 


RCOTIMES  AMD  EVEMTS  FOE  THE  M£IS£E&  32£I2It£  12  llk& 

This  appendix  contains  the  complete  documentation  for 
the  Engineer  Effects  Module  for  the  STAS  Coabat  Model. 

1.  Routine  pop. a. mime 
Purpose 

Routine  POP. A. MIME  determines  if  an  entity  is  within 
the  casualty  producing  radius  of  a  nine  or  if  the  entity  has 
run  over  a  aine.  This  routine  is  called  froa  routine 
MF. INTERNAL. 


Given  Arguments  Integer 

THK-  Pointer  to  the  element  being  moved. 
Global  Variable  Alpha 

DAM.  ARRAY  (1-0) 

Contains  the  possible  values  for  hit. state. 


Global  Variable  Integer 

DAMAGE. MOM 

Indicates  the  damage  status  of  an  entity  after 
having  a  round  impact  on  or  near  it. 
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hit  but  already  if  killed 
nobility  daaage 
firepower  daaage 
aobilitg  aod  jEij^power  daaage 


aiss 


DEAD. ATKB 

Tallies  the  number  of  red  casualties. 


KILLED. MOUNTED 


Indicates  whether  the  entity  in  question  was 
killed  while  aounted  on  his  vehicle  or  while 
dismounted. 


ONDISK 


Indicates  whether  or  not  the  user  desires  the 
shot  list  and  final  attribute  list  to  user 
specified  disk  files. 

0  no,  paper  output  only 
1  yes 


YES 


Indicates  a  value  of  1.  It  is  used  in 
conditional  state neats. 


Global  Variable  Beal 


TABDIB  (3-D) 


Contains  the  target  diaensions  of  all  entity 
types  in  the  sinulation.  This  is  indexed  by 
STS. TIPS  and  BPN. TYPE  of  the  element. 


Becursive  Variable  Integer 


DBT.LOC 


Is  the  location  of  the  mine  detonation  in 
relation  to  the  entity.  For  anti-personnel 
frag  nines  this  variable  contains  the  range  the 
entity  is  from  mine  detonation.  For  anti-tank 
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lines  this  variable  specifies  the  location  of 
sine  detonation  on  the  vehicle. 

1  Track  hit 

2  belly  hit 


EVEN . BELT 


Contains  the  even  sine  belt  nuaber  closest  to 
the  actual  sine  belt  to  be  encountered. .  This 
variable  is  necessary  m  order  to  determne  how 
the  lines  are  actually  configured  on  the  actual 
sine  belt. 


EVEN. N.L. S 


Stands  for  the  even  nuaber  on  the  left  side  of 
the  vehicle.  This  variable  helps  pin-point  the 
actual  line  locations  in  relation  to  the 
entities  position  on  the  nine  belt. 


FLO-  Pointer  to  the  field  in  question. 


HALF. BELT 


Contains  the  truncated  Xnteger  value  when  the 
number  of  the  ne*t  encountered  sine  belt  is 
divided  by  2.  This  is  another  variable  m  the 
sequence  used  to  dfteraine  the  odd. or  even 
numbered  representation  of  belts  and  ame. 


HALF.N.L.S 


Contains  the  truncated  integer  value  that 
results  when  the  integer  nuaber (possible  mine 
location)  on  the  left  side  of  the  vehicle  is 
divided  by  two. 


I  -  Index  of  a  do  loop. 


J  -  Subtracts  one  froa  the  I  index. 


LEG 

Pointer  to  an  eleaent  in  the  platoon  of  the 
activating  entity  (disaounted  infantryman) . 
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i 


NO  ti.  LEFT.  SIDE 


Is  the  integer  location  of  the  left  side  of  the 
vehicle  from  the  tangent  line  on  the  ellipse 
boundary  perpendicular  to  the  seai-aajor  axis. 


NOT 

Integer  mine  location  under  the  vehicle/tank. 


NX8ELT 

This  local  variable  receives  the  value  of  the 
entity  attribute  WHAT. BELT. 


WHOCALLED 

A  flag  used  by  several  routines  to  deteraine 
appropriate  actions  and  executions. 


Recursive  Variable  Seal 
ANGLE 

Set  to  the  direction  of  aoveaent  of  the  entity. 


DBAS 

Contains  the  value  of  a  random  number  from  a 
Uniform  (0,1)  distribution. 


DTOB 


Is  the  distance  from  the  center  of  a  vehicle  to 
the  tangent  line  on  the  ellipse  boundary 
perpendicular  to  the  semi-major  axis. 


BFKILL 

The  probability  of  at  least  a  firepower  kill. 
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EMKILL 


The  probability  of  at  least  a  mobility  bill. 


EH  NFKILL 

The  anion  of  EMKILL  and  EFKILL. 


KAYKILL 

The  probability  of  a  catastrophic  kill. 


SIGMA 


Contains  the  value  of  the  difference  between 
the  orientation  angle  of  the  field  ellipse  and 
the  direction  of  aoveaent  of  the  vehicle. 


THETA 

Receives  the  value  of  the  field  attribute 
ANGLE. FLO. 

VEH. WIDTH 

The  width  of  the  vehicle  in  guestion. 


V«r 

The  vehicle  width  adjusted  for  SIGMA  that 
crosses  the  aine  belt. 


X. PRIME 

The  x  coordinate  location  of  the  entity  rotated 
about  orientation  angle  of  the  field  ellipse. 


XHINE 

The  X  coordinate  location  of  the  Anti-personnel 
frag  aine. 
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THINE 


The  Y  coordinate  location  of  the  Anti-personnel 
frag  mine. 


Routines  called 


AT  HIT 


A  routine  which  assesses  the  attrition  against 
a  Target  which  has  been  hix.  It  checks  for  a 
catastrophic  kill,  increments  Mobility  and 
firepower  danage,  and  checks  the  FRILL,  SKILL, 
and  HFKIL1  levels. 


FIND. A. SINE  (this  appendix) 


PROB.HINE  (this  appendix) 


Sets  Used 


PLT.ONIT  (1-D) 


This  set  is  owned  by  the  peraanent  entity 
PLATOON  LEADER.  It  contains  the  list  of 
temporary  entities  owned  by  thxs  platoon. 


Temporary  Attribute  Aipaa 
HIT. STATE 

An  alpha  variable  indicating  whether  or  not  an 
element  is  alive  or  dead. 


Temporary  Attribute  Integer 
ALIVE. DEAD 


Indicates  whether  the  entity  is  alive  or  dead. 

0  alive 

1  dead 

2  alive  aounted  in  carrier. 


■ 

AD-AU9  326  A 

M 

Unclassified 

AVAL  POSTGRADUATE  SCHOOL 
HC  ENGINEER  effects  MOGUL e 
AR  82  SC  MAIN'  J  V  MUQO 

MONTEREY  CA 
FOR  THE  STAG 

COMBAT  MODEL 

•  (U) 

F/G  15/7  \|1 

-  1 

3  -  4 

■ 

II 

II 

II 

II 

1 _ 

PLOW. CON D 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  eine  plow  characteristic. 


COLOB 


Indicates  the  color  of  the  eleeent. 

0  red  (attacker) 

1  '  blue  (defender) 


DBFHOM 


The  current  position  or  activity  of  an  eleeent. 


1 

2 

3 

4 

5 

6 


full  defilade 

turret  defilade 

firing  defilade 

half  vehicle  defilade 

eoving  (defilade  determined  by 

the  Terrain  aodel) 

reached  final  area  in  novenent 


FT BED. AT 

Indicates  the  total  number  of  rounds  fired  at  a 
entity. 


PKILL 


Indicates  whether  an  entity  has  sustained  a 
firepower  kill. 

0  no 

1  yes 


FLO. MO 


The  vehicle  attribute  that  Contains  the  name  of 
the  field  involved  in  any  pending  internal 
action.  . 


K.  HIT 

Indicates  the  number  of  hits  sustained  by  an 
entity  which  were  sufficient  to  cause  a 
catastrophic  kill.  ' 
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KKILL 


Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 

0  no 

1  yes 


BFKILL 


Indicates  whether  an  entity  has  sustained  a 
simultaneous  nobility  and  firepower  kill. 

0  no 

1  yes 


SKILL 

Indicates  whether  an  entity  has  sustained  a 
nobility  kill. 

0  no 

1  yes 


BABE 

The  elenent  number  of  the  entity. 

HOB. HIT 

Indicates  the  total  nunber  of  hits  sustained  by 
an  entity.  This  includes  no  damage  hits. 


PIT 

The  nusber  of  the  platoon  to  which  the  entity 
belongs. 


STS. TYPE 


This  represents  the  general  class  of  the  systes 
of  the  entity. 


1 

2 

3 

4 


Tanks 

UFKSItr, 

artillery 

air  defense 
bunker 


noun ted 
disnoun 


8  cona/ew/acq/intel 

9  other 

WHAT. BELT 

This  entity  attribute  keeps  the  updated  belt 
nuaber  that  is  to  be  encountered  next. 

WPH.TIPE 


Describes  the  specific  systea  within  the  sysrea 
code,  for  exaaple,  systea  type  1  is  a  tank  and 
weapon  type  four  for  this  systea  indicates  an 
AYLB. 


Teaporary  Attribute  Beal 


AH6LE.PLD 

Orientation  angle  in  radians  aeasured 
counterclockwise  froa  east  to  the  aajor  axis 
of  the  elliptical  field. 


DIH.OF.HYHT 

Indicates  the  entity's  direction  of  aoveaent 
aeasured  in  radians  froa  east. 


F.D 

Indicates  the  accuaalated  percentage  of 
firepower  daaage  sustained  by  the  entity. 


H.D 


Indicates  the  accuaulated  percentage  of 
aobility  daaage  sustained  oy  the  entity. 


P3.F1D 

Hine  Type  (1-11) 


1 

r 


H70  Scatterable  Anti-tank  sine 
H56  scatterable  Anti-tank  nine 
821  Hand-eaplacea  Anti-tank  nine 


4 

5 

6 

7 

8 
9 

10 

11 


815  Band-eaplaced  Anti-tank  aine 
H 19  Hand-eaplaced  Anti-tank  sane 
Anti-personnel  blast  nine 
Anti-personnel  blast  sine 
Anti-personnel  frag  sine 
ADAH  Anti-personnel  frag  aine 
H74  Anti-personnel  frag  aine 
Clayaore  anti-personnel  frag  aine 


H 14 
H25 
H16 


P4.PLD  (Appendix  D) 


SAHAJ.PLD 

The  seai-aajor  axis  length  of  the  elliptical 
field. 


SPD 

The  entity's  speed  at  the  end  of  the  aost 
recent  aoveaent  update. 


X.COHBEHT 

The  X-coordinate  for  the  entity  as  of  the  last 
aoveaent  update. 

XC.P1D 

The  X-coordinate  of  the  center  of  an  elliptical 
field. 


X. CUBBEBT 

The  X-coordinate  for  the  entity  as  of  the  last 
aoveaent  update. 


Z. CUBBEBT 

The  elevation  for  the  entity  as  of  the  last 
aoveaent  update. 
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Brief  Description 

Lines  8—11  Determines  if  the  mine  or  line  belt 
was  detected  and  avoided. 

Lines  12-42  Subjects  discounted  infantry  to  the 

effects  of  inti- personnel  nines  if 
applicable. 

Lines  14-17  Subjects  discounted  infantry  to  the 

effects  of  Anti-personnel  blast 
sines. 

Lines  18-41  Subjects  discounted  infantry  to  the 

effects  of  Anti-personnel  frag  sines. 

Lines  43-103  Subjects  vehicles  to  the  effects  of 

scatterable  and  belted/patterned 

Anti-tank  sines. 

Lines  43-54  Subjects  vehicles  to  the  effects  of 
scatterable  Anti-tank  sines.  The 
detonation  location  under  the  vehicle 
is  also  detersined. 

Lines  55-102  Subjects  the  vehicle  to  the  effects 
of  a  belt  of  sines.  A  vehicle  sey 
receive  sore  than  one  hit  at  a  tine. 
The  exact  detonation  location  under  a 
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y  abide  is  deterained  because  the 
sines  are  explicitly  played. 

Lines  1 05-128  Updates  the  killer-victia  score  board 
and  it  prints  out  a  shot/sine  record. 


CODE 


BOOTIES  POP.A.BISE  GIVES  THE 

DEFIES  TSK, DEX.LOC,SHOCALLED,FLD, BOB. LEFT. SIDE, 
HALF. BELT. BXBELT.EVBB. BELT, HALF. S.L. S, 
EVES. H.L. s ,1 ,J, B0T,LEG  AS  IBTEGBB 
VARIABLES 


DEFISE  EBKILL,  EFKILL.  KAIKILL.  DBAS .THETA, 
X. PBXflE,DTOB,AHGLE,SIGflA,£SHFKILL, 
VEH.BIDf H, V0,XBIHK?XBIBE  AS  BEAL 
VARIABLES 
LET  SROCALLED  «  1 
LET  FLD  *  FLO. SO  (IBS) 

LET  DBAS«USIFOBB.F(0. ,1.,7) 

IF  P4. FLD (FLD)  GT  DBAS  ''DETECT  ASD  AVOID 


BETUBS 

OTHEBSISE 


SIS. Till  (TSK)  ■  3  "D 
IF  P3. FLD  (FLD)  GE  6.0 


3  "DISHOUSTED  ISFASTBI 


P3. FLD  (FLD)  GE  6.0„ 

IF  P3. FLD  (FLD)  LB  7.0  •  'A?** BLAST  RISES 

CALL  PBOB.BISE  GIVES  TSK,  DET.LOC 

TIBLDISG  EBKILL, EFKILL,EBSFKILL, 

CALL  ATBIT  (THK,TSI,BBJaLL^FKILL;EBs|ija^ 

ELSE' ' AP-FHAG  BIBBS 

CALL  FISD. A.flIBE  GIVES  TSK  TIBLDISG 

FOB  EVEBI  LEG  IS  PLT.UBITiPLT (TSK) )  WITH 
ALIVE.  DEAD  (LEG)  BE  2  ASD 
SIS.  TIPS  (LEG)  BQ  3,  DO 

LET  DET.LOC  » 

IST.F  (SQBT.  F  (  (X.  CUBS  BBT  (LEG) -XBIBE)**2* 
1 1.  COBBEVT  (LEG)  -TBIHB)  **2) ) 

X\W\L%  DET.LOC 


ALSAtS 

IF  P3.  FID  (FLD)  >  11.0  "CLATHOBE  BIBS 
IF  DET.LOC  GT  116 
CTCLE 

ADD*!*1? 0  DET.LOC  * 1  TO  BAKE  UP  FOB 

SABAJ  AXIS 

ELSE 

IF  DET.LOC  GT  35 
CYCLE 
OTBEBBISE 

CALL  §BOB. BIKE  GIVES  TSK,  DET.LOC 

IIELDISG  EBKILL,  EFKILL, EBSFKILLj^ 

CALL 
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LOOP 

ALWAYS 

ALWAYS 

ELSE  ' *  HOTO SIZED  VEHICLE 
IP  P3.  FLD  (FLD)  LT  6 

IP  P3.PL07?LDr  LI  3  •'  SCATTEBABLE  HIKE  FIELD 

LET  DBA8«OHIFOBH. F (0. ,  1 .  ,  7) 

IF  DBAW  LE  (.3333) 

LET  DET.LOC  »  1 
ELSE 

LET  DET.LOC  »  2 
ALWAYS 

CALL  PBOB.HIWE  GIVES  THE.  DET.LOC 

YIELDIIG  EHKILL , BFKILL,BHHPKILL, 

KAYKILL 


ELSE 


CA  LL  AM  IT  (THK , TN  K ,  EHKILL  ,  BFKILL.  EH  HFKILL. 

KAYKILL,  WBOCALLED) 


LET  SXBELT-WHAT.BELT(THK) 

LET  THETA  »  AHGLE. FLD (FLD) 

LET  Z.  PRIME  *  X.C0BBEHT  (THK)  *COS.  F  (THETA)  ♦ 
Y.CQBBBHT  (THK) *SIH.F  (THETA) 
«»DTOB  -DISTAHCE  TO  THE  OUTEB  BOUHDBY 
L.-T  DTOE  *  SAHA J .  FLD  (FLD) 

-ASS. F(XC.FLD  (FLD) -X. PBIHE) 
IF  DIB.OF.HVHT  (THK)  LT  0.0 
LET  A MGLS  •  360/SADIAW.C  ♦ 


LET  AMGLS  «  360/BADIAH.C  ♦ 

DIB.OF.HVHT  (THK) 

ELSE 

LET  AHGLE  »  DIB.OF.HVHT  (THK) 

ALWAYS 

LET  SIGHA  *  AHGLE  -  THETA 
LET  VEH. WIDTH  * 

LwtTABDIHj|YS.  pPB  (THK)  ,  WPH. TYPE  (THK)  ,6 ) 

let  *1  <l§i'i 

£1?  DH.ilti :  iUF&X!kl/h 

LET  HALF.H.L.S  * 

TBUHC. F  JHOH .LEFT. SIDB/2) 
LET  EVBH.H.L.S  »HALF.H.L.S*2 
IF  IXBELT  BQ  EVER. BELT 

ALWAYS 

ELSE 

IF  EVBH.H.L.S  HE  HOH. LB FT. SIDE 

S 08TB ACT  1  FBOH  HOH .LEFT. SIDE 
ALWAYS 

“■#51  I  -  1  TO  10,  DO 
LEI  J  ■  1-1 

LET  HOT  «  J*2.0*HOH. LEFT. SIDE 

••HOT  *  HOHBEB. QHDEfi.TAHK 
IF  HOT  GT  (DTOB+V1/2) 

GO  TO  ' PBIHI* 

OTHBBHISE 

IF  *5|  L|  (DTOB-Vt/2) 

(DTOB+VW/3)  AHD 

HOT  GT  (DTOB-VB/3) 

LET  DET.LOC  «  2 

ELSE 

alhaIF  DM*l0C  *  1 

CALL  F50B.HZHE  GIVEH  THK,  DET.LOC 


DIB.OF.HVHT  (THK) 


•  TAHK 
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YIELDING  EHKILL.EFKILL. 

EHNFKILL, KAYKILL 


CALL  ATRIT(TNK,TNK,Bfl KILL,  BFK  ILL, 

EHNFKILL, KAYKILL, RHOCALLED) 


LOOP 

ALRAYS 
AL RAYS 
ALRAYS 

•PRINT*  LET  HIT. STATE  (TNK)  »  DAH.  ARRAY 
USE  UNIT  6  FOR  OUTPUT 
START  NER  LINE 
•UP* 

RRITE  N  A  HE  (TNK)  *  RPN  .TYPE  (TNK)  *  TINE.  7  * 
X.  CURRENT  (TNK)  *  Y.  CURRENT  (TNK).  * 

Z. CURRENT  (TNK)  *  SPD  (INK)  *  DBFNUH  (TNK)  * 
HIT.  STATE  (TNK)  ,  H.D(TNK), 


DAH.  ARRAY  (DAH AGE.  NUB) 


RRITE  NAHE(TNK)  ,  RPN  .TYPE  (TNK)  *  TINE.  7  , 

X.  CURRENT  (TNK)  *  Y.  CURRENT  (TNK).  * 

Z. CURRENT  (TNK)  *  SPD  (INK)  *  DBFNUH  (TNK)  * 

HIT.  STATE  (TNK)  ,  H.  D(TNK). 

KKlflJfU)  j^K.HffrcU)  *  FiyD?Al'(THKffLNiH?H!:f  (TNK) 
AS  S  S,  "NINE**,  S  12,  2  I  4,  I  5,  S  5,  S  22,  3  I  7, 

S'  1.  It.  2  D  (5, 2)  ,  2  I  2,  5  I  3 
IF  KILLED. HOUHTED  NE  0 
ALRAYS 

LET  KILLED. HOUNTED«0 

IF  OHDISK-TBS  AND  RRITE. F-6  USE  UNIT  10  FOR  OUTPUT 

START  HER  LINE  GO  TO  UP  ELSE 
IF  COLOR  (TNK)  BQ  0  AMD  (  DAMAGE. MOB  EQ  5  OR 

'  (  (DAHAGE.  HUH  EQ  4  OR 

DAHAGE. HUH  EQ  3  OR  DAHAGE. HUH  EQ  2  )  AND 
l  HFKILL/TNKf  EQ  11)) 

AND  (  DAHAGE.  NUH  HE  3  OR  HFKILL  (TNK)  NE  1  ) 

AND  HIT. STATE  (TNK)  NE  "DEAD"  AND 

HIT. STATE  (TNK)  NE  "ADED" 

ADD  1  TO  DEAD.ATKR  ALRAYS  _ 

IF  HIT.  STATE  (TNK)  HE  "DEAD"  AND 

HIT.  ST  ATE  (TNK)  NE  "ADED" 
LET  HIT.  ST  ATE  (TNK)  »"  "  ALRAYS 

START  NER  LINE 
RETURN  END 


-  4 


2 


A.fllfiS 


Purpose 

Soutine  FIND.A.HINE  finds  the  X,?  coordinate 
locations  of  the  Anti-personnel  frag  sines  in  question. 
This  routine  is  called  froa  Soutine  POP. A. BINE. 

Given  Arguments  Integer 

B  -  Pointer  to  the  eleaent  being  aoved. 

Yielding  Arguaents  Beal 

XHINB 

The  X  coordinate  location  of  the  Anti-personnel 
frag  aine. 

THINE 

The  Y  coordinate  location  of  the  Anti-personnel 
frag  nine. 

Becursive  Variable  Integer 

PLD 

Naae  of  the  field  involved  in  this  pending 
action.  It  serves  as  a  pointer  to  access  other 
field  attributes. 

Becursive  Variable  Beal 

ANGLE 

Set  to  the  direction  of  aoveaent  of  the  entity. 
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-W- 


DRAW 


Contains  the  value  of  a  random  number  fro*  a 
0nifora(0,1)  distribution. 


MIH.DIST 

The  distance  in  aeters  that  the  activating 
entity  is  froa  the  inti- personnel  frag  aine. 


PSI 

The  direction  of  aoveaent  of  the  entity  ainus 
90  degrees. 


-  XDELTA 


The  distance  in  the  X  direction  froa  the 
activating  entity* s  location  to  the  frag  nine. 
The  user  aay  think  of  the  hXH.OIST  as  a  vector 
perpendicular  to  the  direction  of  aoveaent. 


XDELTA 


The  distance  in  the  X  direction  froa  the 
activating  entity's  location  to  the  frag  nine. 
The  user  aay  think  of  the  BXM.DIST  as  a  vector 
perpendicular  to  the  direction  of  aoveaent. 


Teaporary  Attribute  Integer 


FLD.HO 


The  vehicle  attribute  that  Contains  the  naae  of 
the  field  involved  in  any  pending  internal 
action. 


Teaporary  Attribute  Beal 
DIB.OF.HYH? 

Indicates  the  entity's  direction  of  aoveaent 
measured  in  radians  froa  the  east. 
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P2 . FLO 


This  field  attribute  contains  the  length  of  the 
frag  nine  trip  wire  in  aeters. 


P3.FLD 


Bine  Type  (VII) 


1 

2 

3 

4 


i 


7 

8 
9 

10 

11 


■70  Scatterable  inti- tank  nine 
SS6  Scatterable  inti-tank  nine 
■21  Band-eaplaced  inti-tank  nine 
■IS  Band-eaplaced  inti-tank  nine 


■19  Banfl-eablacedint  _ 
■14  inti-personnel  blast 


in 


-tank  nine 
nine 
nine 

_ inti-|>ersdanel  frag  alne 

iDlH  inti-personnel, frag  nine 
■74  inti-personnel  frag  nine 
Clayaore  anti-personnel  frag  nine 


inti-personnel  blast  aj 

all 


X.  CtJB BEST 

The  X- co ordinate  for  the  entity  as  of  the  last 
aoveaent  update. 


XC .  P1D 

The  X-coordinate  of  the  center  of  an  elliptical 
field. 

T. COBBEBT 

The  T-coordinate  for  the  entity  as  of  the  last 
aoteaent  update. 


IC . FLO 

The  T-coordinate  of  the  center  of  an  elliptical 
field. 


Brief  Explanation 
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Lines  6-8  Sets  the  X,Y  coordinate  location  of  a 

Clayaore  mine  to  that  of  the  center 
of  the  elliptical  field. 

Lines  10-39  Sets  the  X,Y  coordinate  location  of 
the  f ragaentation  mine  on  a  Line  that 
is  perpendicular  to  the  entity's 
direction  of  aoveaent.  The  final 
disposition  of  the  nine  in  relation 
to  the  activating  entity  is  found 
through  a  Monte  Carlo  process. 


CODE 


ROUTINE  FIND.  A.  BINE  GIVEN  6  YIELDING  XflINE,  YfllNE 
DEFINE  B.FLD  AS  INTEGER  VARIABLES 

DEFINE  XflINE.  YHINE, DRAW .flYN. DIST, ANGLE, PSI, XDELTA, 
YDELTA  AS  REAL  VARIABLES 
LET  FLD  =  FLD.  NO  (B) 

IF  P3. FLD  (FLD)  *11.0  "CLAYHORE  NINE 
LET  XflINE  -  XC.  FLD  (FLD) 


IF  P3. FLD  (FLD)  *11.0  "CLAYHORE  HINE 
LET  XflINE  *  XC.  FLD  (FLD) 

LET  YfllNE  »  YC.FLDIFLdJ 
ELSE  "OTHER  TYPE  OF  aP.  FRAG  NINE 
LET  DRAW  *  ONIFORH.F  (0.,  1.,7) 

LET  HYN .DIST  »  . 707* P2 . PLD (FLD) * DBA 
LET  ANGLE  *  ABS.  F  (DIR.OF.flVHT  (B)  ) 
LET  PSI  *  ANGLE- (90. 0/RADIAN. C) 

IF  DIR.OF.MVHT  (B)  LT  0.0 
IF  PSI  LT  0.0 

LET  PSI  »  ABS.  F  (PSI) 

ELSE 

LET  PSI  *  (-1.0)*PSI 
ALWAYS 


ALWAYS 

LET  XDELTA  *  HYN  .DIST*COS.  F  (ABS.  F(PSI) 
LET  YDELTA  »  BIN .  DIST*SIN.  FIABS .  F  (PSI) 
IF  DRAW  LB  .5  "NINE  ON  RIGHT  OF  VEBJJ 
IF  PSI  LT  0.0 

LET  XflINE  ■  X. CURRENT  (B)  +XDELTA 
LET  YfllNE  *  Y.  CURRENT  (B)  -IDELTA 


3.  F  (ABS.  F  (PSI) } 
I.  FiABS.  F(PSI)  J 
RIGHT  OF  VEHICI 


I. CURRENT l 


•YDELTA 


LET  XflINE  ■  X. CURRENT  (B)  +XDELTA 
LET  YfllNE  *  Y.  CURRENT  (B)  -IDELTA 
ELSE 

LET  XflINE  *  X.  CURRENT  (B)  ♦XDELTA 
LET  YfllNE  -  I.  CURRENT  (B)  ♦YDELTA 

ELs|LH*fSHINE  ON  LEFT  OF  VEHICLE 
IF  PSI  LT  0.0 

LET  XflINE  *  X.  CURRENT  (B)  -XDELTA 
LET  YfllNE  *  Y.  CURRENT  (B)  ♦YDELTA 
ELSE 
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36  LET  XHINE  *  X. CURRENT 

37  LET  TRINE  =  Y.  CURRENT 

38  ALWAYS 

39  ALWAYS 

40  ALWAYS 

41  RETURN 

42  END 


B 

B 


)  -X DELTA 
) -Y DELTA 
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3.  Soutine  PROB.MIHE 
Purpose 

Soutine  PBOB.HIHE  accesses  the  appropriate  casualty 
data  froa  the  arrays  HINLETH  and  GfiUMTLETH.  This  routine  is 
called  froa  routine  POP. A. MINE. 

Given  Arguments  Integer 

DET.LOC 

Is  the  location  of  the  sine  detonation  in 
relation  To  the  entity.  For  Anti-personnel 
frag  aines  this  variable  contains  the  range  the 
entity  is  froa  aine  detonation.  For  Anti-tank 
nines  this  variable  specifies  the  location  of 
aine  detonation  on  the  vehicle. 

1  Track  hit 

2  belly  hit 

THK-  Pointer  to  the  element  being  aoved. 
yielding  Arguments  Beal 

BFRILL 

The  probability  of  at  least  a  firepower  kill. 

EH KILL 

The  probability  of  at  least  a  nobility  kill. 
EHKFKILL 

The  union  of  EHKILL  and  EFKILL. 

KATKZLL 

The  probability  of  a  catastrophic  kill. 


205 


Peraanent  Attribute 


Integer 


GROHTLETH  (3-D) 


This  3-diaensional  array  Contains  the  BBL 
casualty  data  for  Anti-personnel  aines. 


MIHLETH  (tt-D) 

This  4-diaensional  array  Contains  the  BBL 
casualty  data  for  Anti-tank  nines. 


Recursive  Variable  Integer 
JO 


The  pointer  used  to  access  the  appropriate  aine 
casualty  data  based  on  vehicle  type  for  Anti¬ 
tank  nines  and  firing  position  for  Anti¬ 
personnel  aines. 


HYH.TYPE 


This  is  the  pointer  used  to  access  Anti¬ 
personnel  aine  casualty  data  based  on 
appropriate  aine  type. 


TYPE 


This  variable  contains  the  value  of  P3.PU>,  the 
aine  type  in  guestion. 


Recursive  Variable  Beal 
DRAB 

Contains  the  value  of  a  randoa  nuaber  froa  a 
0nifora(0,1)  distribution. 


HAY KILL 

Contains  the  appropriate  probability  of  kill 
accessed  froa  ghoBTLETH. 


Temporary  Attribute  Integer 


DBFHOH 

The  current  position  or  activity  of  an  element. 


3 


full  defilade 
turret  defilade 

moving  (defilade  determined  by 

the  terrain  model) 

reached  final  area  in  movement 


FLO. HO 

Name  of  the  field  involved  in  any  pending 
internal  action. 


SIS.  TYPE 


This  represents  the  general  class  of  the  system 
of  the  entity. 


1  tanks 

2  mounted  infantry 

ij  dis|||ated  infantry 

6  air  defense 

7  bunker 

8  comm/em/acg/intel 

9  other 


Temporary  Attribute  Beal 


P3 . FID 


Sine  Type  (1-11) 

1 
2 

3 

4 

5 

» 


n 


Scatterable  Anti-tank  mine 
Sea tt arable  Anti-tank  mine 
Band-emplaced  Anti-tank  mine 
Hand-emplaced  Anti-tank  mine 
Hand-emplaced  Anti-tank  sine 
Anti-personnel  blast  mine 
teti-personnel  blast  mine 

_  Anti-personnel  frag  mine 

ADAH  Anti-personnel  frag  mine 
B74  Anti-personnel  frag  mine 
Claymore  Anti-personnel  frag  nine 
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Brief  Explanation 

Linas  6-18  Access  the  Anti-tank  line  BSL  data 
fron  HINLETH. 

Lines  19-51  Access  the  Anti-personnel  eine  data 
froe  GBOHTLETH.  This  data  is  in  the 
fora  of  kill  probabilities  and  Bust 
be  Honte  Carlo* ed  against  to 
deteraine  casualties. 

CODE 


1  HOUTIHE  PS OB. HIRE  GIVEN  TNK,  DET.LOC 

2  YIELDING  EHKILL,EFKILL, EHNFKILL, KAIKILL 

3  DEFINE  TNK,  TTPE.DET. LOC. JO,HYN.TIPE 

AS  INTEGER  VARIABLES 

4  DEFINE  EHKILL.EFKILL.EHNPKILL, KAIKILL, HAYKILL, 

DRAN  AS  REAL  VARIABLES 

LET  TYPE*  P3. FLD  (FLD. NO (TNK) ) 

IF  TYPE  LT  6.0  " *  ANTI-TANK  HINES 

*  *  NE  NEED  SOHE  NAY  TO  DETERMINE  JO- VEHICLE  TYPES 
IF  SYS.  TYPE  (TNK)  NE  3 
IF  SYS. TYPE  (INK)  «  1 
LET  JO  »  1 
ELSE 

LET  JO  ■  2 
ALBA IS 
ALRATS 

LET  EHKILL-NINLBTH  (TYPE , JO,DET. LOC, 1)  /100. 

LET  EFKILLSHI NLETH  i[TYPB,JO,  DET.  LOC.2)  _/100. 

LET  EHNFKILL- HINLETH  (TYPE, JO. DET. LOC. 3)  /100. 
LET  KAIKILL-HINLETH  (TYPE,  JO,  DET. LOC,  «)  /100. 
ELSE  ••ANTI-PERSONNEL  HINES 
IF  TYPE  LT  8.0  » • AP-BLAST 

LET  EHKILL  *  1.0 
LET  EFKILL  -  1.0 
LET  EHNFKILL  *  1.0 
LET  KAIKILL  -  1.0 
ELSE  ••AP-FRAG 

IF  DSFNUB(TNK)  *  5‘  'THE  SOLDIER  IS  STANDING 
LET  JO  •  1  ••STANDING 
ELSE  • • THE  SOLDIER  IS  IN  THE  PRONE  POSTION 
LET  JO  «  2  *• PRONE 

ALWAYS 

IF  TYPE  BQ  11  ••CLAIHORE  NINE 

LET  DET.LOC  *  INT.F  (DET.LOC/10. 0) 

IF  DET.LOC  ■  0 

KD  1  TO  DET.LOC 
S 


TIPS  »  TYPE  -  7 


LET  NAYKILL  » 

GRUNTLETH  (HYN. TYPE, JO, DET.LOC)/ 100.0 
LET  DRAB  »  ONIFORH. F (0. , 1 . ,7) 

I?  MAYKILL  GT  DRAB  "THE  SOLDIER  DIES 
LET  EHKILL  ■  1.0 
LET  EFKILL  =  1.0 
LET  EMNFKILL  >1.0 
LET  KAYKILL  *  1.0 

ELSE  "THE  SOLDIER  LIVES  TO  FIGHT  AHOTHER  DAY 
LET  EHKILL  *0.0 
LET  EFKILL  *  0.0 
LET  EHHFKILL  >0.0 
LET  KAYKILL  >0.0 
ALBAYS 
ALWAYS 
ALBAYS 
RETORH 
END 


( 
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4.  Routine  HP. DECISION 
Purpose 

Boutine  HF. DECISION  allows  the  entity  and  his 
platoon  the  options  of  going  to  the  sinefield  to  atteapt  a 
"bull  through**  or  breach,  and  the  option  to  bypass  or  lane 
select,  whichever  is  applicable.  This  routine  is  called 
froa  routine  FLD.ACT. 

Arguaent  Integer 

A  -  Pointer  to  the  eleaent  being  aoved. 

FLO-  Pointer  to  the  field  in  question. 

Events  Scheduled 

DIVERT  .(this  appendix) 

QOIK.BOVB  (this  appendix) 

TORN. ABO ond  (this  appendix) 

Global  variable 

FLD.POIHTEB  (1-D)  INTEGER 

This  1-diaensional  array  contains  the  teaporary 

field  pointers.  This  enables  the  user  to 

access  the  obstacles  by  using  the  sequential 
order  nuabers  given  the  fields  on  input. 

TRAP.COHTBOL  (3-D)  BEAL  (Appendix  A) 

Recursive  Variable  Integer 
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COUNTER 


Contains  the 
increments  To 
through  the 
conditions. 


naaber  of  fire  ,  second,  sore 
get  fros  the  decision  ellipse 
obstacle  under  the  worst  of 


I  -  Index  for  a  do  loop. 


KNOW. LEVEL 


Contains  the  value  of  the  field  attribute 

P6.FLD.  This  is  the  state  of  intelligence 
known  about  the  obstacle. 

0  Mo  knowledge  exists 

2  knowledge  exists 

3  knowledge  exists  and  a  lane 

exists 


OB S. FLO 


The  teaporary  field  pointer  of  the  obstacle. 


OB  S.  MOB 


The  nuaber  of  the  obstacle  to  our  front.  This 
^uaber  is  gotten  fros  the  field*s  sequence  on 


ST  AT.  PLOB 

This  variable  gives  the  platoons  status  of  aine 
plows. 


0-no  plow  available 
J-nlow  gvjilable.but  not  in  use 


atoon 
a  toon 


offsetting 
pushing  a 


dead  plow  tank 


Recursive  Variable  Real 
08L.TIHB 

Receives  the  plow  activation  delay  tiae  froa 
the  ainefield  attribute  P9.FLD. 


DIST. AH AX 


This  is  the  distance  to  the  obstacle  fcoa  this 
decision  ellipse. 


IHTERT 

A  constant  tens  that  is  set  so  that’eleaent 
locations  are  updated  every  five  seconds  during 
a  saall  portion  of  the  siaulation. 


POSH. FACTOR 


Receives  the  value  of  the  ainefield  attribute 
P11.FLD,  the  push  dead  plow  speed  degradation 
factor. 


SHAJ.OBS 

Receives  the  value  in  neters  of  the  seai-aajor 
axis  of  the  ainefield  ellipse  to  the  front. 


Routines  Called 

PLR. ALIVE  (this  appendix) 

Teaporary  Attribute  Integer 
BIPISS 

This  variable  is  an  arguaent  for  Event  DIVERT. 
It  carries  the  route  nuaber  that  vill  cause 
lateral  aoveaent. 


DIRC.OI.RT 


Indicates  whether  or  not  a  vehicle  is  aoving 
forward  or  backward  on  his  route. 


0 

1 


Vehicle  is  sowing  is 
increasing  BCF  nuabers 


increasing  hcf  n 

“ftleKIrir 


decrees 

route. 


in 

rs 


order 

along 

order 

along 


of 

the 


of 

the 
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EN D. AREA 


The  nuaber  which  identifies  the  ending  aoveaent 
area  for  this  entity. 


FLD.AKT 

?ode  describing  the  kind  of  action  for  pending 
nternal  actions. 


FLO. NO 

Naee  of  the  field  involved  in  any  pending 
internal  action. 


FO SHACODE 


The  formation  nusber  of  the  formation  to  be 
ased  by  the  platoon. 

0  Not  in  foraation,  vehicle  aoves 
along  route  without  offset. 


BOLD:  FOBS 


This  unit  attribute  is  a  storage  place,  where 
the  units  foraation  nuaber  for  the  platoon 
(FOBBACODZ)  can  be  placed  when  lateral  route 
aoveaent  is  appropriate. 


HOBS 


This  variable  is  an  arguaent  for  event  DIVEBT. 
It  carries  the  BCD  nuaber  that  will  be  cause 
lateral  aoveaent. 


N2XT. BCP 


aoveaent  control  point  nuaber  (on  the 
designated  route)  toward  which  the  eleaent  is 
now  aoving. 

0  end  of  route  has  been  reached 


MUM . POINTER 


This  variable  is  an  arguaent  for  evert 
QUIK. HOVE .  it  carries  the  nuaber  of  the  entity 
to  be  aoved. 


SEP. MUHBIS 


This  variable  is  an  arguaent  for  event 
QUIK. MOVE.  It  carries  the  nuaber  of  iterations 
of  scheduling  left  for  this  event  to  perfora. 


fiOUTE 


Indicates  the  nuaber  of  the  route  along  which 
the  eleaent  is  travelling. 

0  Mot  using  a  route 


SIDE. STEPPES 


This  variable  is  an  arguaent  for  event  DIVEST. 

It  carries  the  nuaber  of  the  entity  to  be  aoved 
aterally. 


STABT.AREl 

The  nuaber  which  identifies  the  starting 
aoveaent  area  for  this  entity. 


TSIST 


This  variable  is  an  arguaent  for  event 
TUSK. AROUVD.  It  carries  the  nuaber  of  the 
entity  to  be  turned  in  the  opposite  direction. 

TTP.FLD 

Field  Type  Code 

1  -  a  aandatorv  disnount  field 

3  -  a  ainef^eid  decision  field 
«  -  a  tank  ditch 

5  -  a  road  crater 

6  -  a  blown  bridge  (short* wet  gap) 

7  -  a  gap  decision  field 


Teaporary  Attribute  Beal 
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FLD.INT. DZST 


This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


1ST. TIM 


This  variable  is  an  argument  for  event 
QUIK.HOVE.  It  carries  the  trie  interval  nuaber 
when  the  next  event  is  to  be  perforaed. 


P1.FLD  (Appendix  D) 


P2.FLD  (Appendix  D) 


P3.FLD  (Appendix  D) 

P4.FLD  (Appendix  0) 


P5.FLD  (Appendix  0) 


P6.FLD  (Appendix  0) 


P9.FL0  (Appendix  D) 


P1 1. FLO  (Appendix  0) 


SAHAJ.FLO 

The  seai-aajor  axis  length  of  the  elliptical 
field. 


SPD 

The  entity* s  speed  at  the  end  of  the  aost 
recent  aoveaent  update. 
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XC.FLD 


The  X-coordinate  of  the  center  of  an  elliptical 
field. 

YC . FLD 

The  Y-coordinate  of  the  center  of  an  elliptical 
field. 

Brief  Explanation 

Lines  11-14  Switches  the  values  of  HOLD. FOBS  and 
FORHACODE.  This  allows  the  entity  to 
pick  up  the  route  formation  if 
applicable. 

Lines  17-20  checks  if  this  decision  ellipse  is  on 
a  bypass  around  the  Minefield  and 
takes  appropriate  actions  if  it  is. 

Lines  21-22  Links  to  the  knowledge  attribute, 

P6. FLD,  of  the  Minefield  to  the 
front . 

Lines  23-24  Turns  the  entity  around  if  he  is 
coning  back  fron  the  Minefield. 

Lines  26-28  Allows  the  user  to  stipulate  if  a 
bypass  or  a  "bull  through"  tactic  is 
going  to  be  used. 

Lines  31-40  Sets  the  counter  variable  to  the 

appropriate  nuaber  of  QBIK.BOFE 
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Line  41 


Linas  42-46 


Lines  47-60 


Lines  61-63 


iterations  needed  to  get  through  the 
■inefield. 

Checks  on  the  status  of  the  plows  in 
the  platoon. 

Determines  if  the  platoon  has  no 
knowledge  of  the  minefield  or  if  they 
have  an  alive  plow,  and  allows  them 
to  proceed  toward  the  minefield. 
Determines  if  this  minefield  has  a 
lane  in  it.  If  it  does,  it  allows 
the  entity  to  move  laterally  to  get 
to  it. 

Allows  the  platoon  that  knows  the 
minefield  exists  to  bypass  the 
minefield. 


CODS 


1 

2 

3 

4 

5 

6 

7 

8 
9 

U 

11 

12 

13 

14 

15 

16 
17 


BOOTINE  HP . DECISION  GIVEN  A,  PLD 
DEFINE  A, FLD, OBS . NUH.OBS. PLD, KNOB. LEVEL , COUNTER , 
STAT. PLOW , I  AS  INTEGEB  VARIABLES 
DEFINE  DEL. TIHE. POSH. FACTOR .SHAJ. OBS,INTERV, 
DIST.AHAT  AS  BEAL  VARIABLES 
FLD 


LET  FLD.  NO  (A)* 

LET  FLD.  ART  (A)  -TIP.  FLD  (FLD) 

LET  P4.FLD(FLD)»  BOOTEjAf 
LET  P5.FLD(FLDJ»  NEXT.HCP(A) 

LET  INTEBV  »  5 
IF  HOLD.FOBfl  (A)  NE  999 

LET  FOIHACODE  (A)  »  HOLD.  FOBH  (A) 
LET  HOLD. FOBS  (A)  -  999 
ALNATS 

•  « ******1,1  hr  to  OBSTACLE  KNOHLEDGE 
LET  OBS.  NOH  ■  INT.F  (P3.  FLD  (FLD)  ) 

IF  OBS. NOH  ■  0 


ATTRIBUTE******* 


* 'THIS  ELLIPSE  IS  ON  A  BYPASS  BOOTE-NO  OBSTACLE  TO  FBONT 
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LET  FLD.INT.DIST(A)  3  RINP.C 
RETURN 
OTHERWISE 

LET  OBS.FLD  =  FLD. POINTER (OBS.  HUM) 

LET  KNOW.  LEVEL  *  INT.  F  { P6  .  FLD  (OBS.  FLD)  ) 

IF  DIRC . ON . RT  (&)  3  1 

SCHEDULE  A  TURN. AROUND  GIVEN  A  NOW 
5LSE 

IF  Pi . FLD  (FLD)  NE  0.0  ••  BYPASS  EXISTS 
LET  TRAP. CONTROL  (OBS.  NUN, ROUTE  (A)  ,2)  * 

NEXT . HCP  (A) 

ALWAYS 

ALWAYS 

LET  FLD.INT.DIST  (A)  3  RINF.C 
IF  P6. FLD  (FLD)  LE  0 

LET  DEL. TIME  3  P9  .FLD  (OBS.  FLD) 

LET  PUSH. FACTOR  =  Pi 1 . PLOJOBS. FLD) 

LET  SMAJ.OBS  *  SAMAJ.  FLD(OBS.  FLD) 

LET  DI ST  AWAY  = 

SQRT  .  F (  (XC.  FLD  (FLD) -XC.  FLD  (OBS.  FLD)  )  **2+ 
(YC. FLD (FLr j -YC. FLD (OBS. FLD)  ) **2) 

LET  COUNTER  = 


SQRT  .  F (  (XC.  FLD  (FLD) -XC.  FLD  (OBS.  FLD)  )  **2+ 
(YC.  FLD  (FLr  j  -YC.  FLD  (OBS.  FLD)  )  **2) 

COUNTER  * 

INT.Ff  (DEL.  TIME+INTERV+ (DIST.  AWAY/SPD  (A)  )♦ 
(  ( 2*SMAJ . OBS) / (PUSH. FACTOR* SPD (A) ) ) ) /IBTBRV) 
P6. FLD  (FLD)  3  COUNTER 


LET  P6. FLD  (FLD)  3  COUNTER 
ALWAYS 

CALL  PLW. ALIVE  GIVEN  A  YIELDING  STAX. PLOW 
IF  KNOW. LEVEL  LE  1  OR  STAT.PLOW  EQ  1 
LET  COUNTER  3  INT. P(P6 . FLD (FLDf) 

SCHEDULE  A  QUIK. MOVE  GIVEN  Af COUNTER, INTERV 

IN  INTERV  UNITS 


RETURN 
OTHERWISE 
IF  KNOW. LEVEL 


IF  TRAP.  CONTHOL  (OBS.  MUM,  ROUTE  (A)  ,3)  NE  RINF.C 
FOR  I  3  1  TO  OIM.F (T RAF. CONTROL  (OBS . NUM,*,*) 


IF  TRAF. CONTROL (OBS.MUM.I, 3)  EQ  RINF.C  AND 

(TRAP.CONTROL(OB§. NUH#I, 2)  NE  0.0  AND 
TRAF.C0NTB0L(0BS.NUH,I,2)  LT  1100.0) 
SCHEDULE  A  DIVERT (A, 

INT. F (TRAF. CONTROL (OBS. NUM.I , 1) )  , 
INT.F  (TRAP. CONTROL  (0BS.NUMyIf2))  )  NOW 
RETURN 
OTHERWISE 
LOOP 

"FUZZY  KNOWLEDGE- LANE  EXISTS- NOT  PRIVY  TO  IT 
LET  KNOW. LEVEL  3  2 
ALWAYS 

ALWAYS  „  „ 

IF  KNOW.  LEVEL  3  2  AND  Pi.  FLD(FLD)  NE  0.0 
SCHEDULE  A  DIVERT (A, INT. P(P1. FLD  (FLD)) , 

'iNT.  F  (P2.  FLD  (FLD)  ) )  NOW 

ALWAYS 

RETURN 

END 
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5.  loUtias_M£.£NI£X 


Purpose 

Routine  HF. ENTRY  allows  an  entity  to  take  the 
appropriate  actions  when  encountering  a  ainefield.  This 
routine  is  called  fron  routine  FLO. ACT. 

Given  Arguments  Integer 

A  -  Pointer  to  the  entity  that  has  entered 
the  ainefield. 


FLO-  Pointer  to  the  field  in  question. 

Events  Scheduled 

Q0 IK. HOVE  (this  appendix) 

Global  Variable  Beal 

TRAF. CONTROL  (3-D)  (Appendix  A) 

Peraanent  Attribute  Integer 


PLT.COHD  (1-D) 

This  attibute  of  the  PLATOOR  LEADER  keeps  track 
of  the  present  action  status  of  the  platoon  in 
a  ainefield.  (i. e.  plowing#  offsetting#  pushing, 
etc.) 


Recursive  Variable  Integer 


BOHP.NDH 


Receives  the  nuaber  of  aove  increaents  that 
have  been  aade  clearing  the  appropriate  route 
in  question.  Its  value  is  stored  in  the 
TBAF.COHTBOL  array. 


JS3 At. 


COONTEB 


( 


IHCBEHENT 


Contains  the  nuabez  of  love  inczeaents  that 
entity  has  to  sake  to  keep  up.  with  the 
lead  element  of  his  platoon.  •  <:  f 
serves  as  a  flag  to  detersine  if  there  is 
resaining  cleared  aoveaent  to  osp  front  or  if 
Ho  Stine  SINE.SCHED  has  to  be  called. 


SHOE. LEVEL 


► 


Contains  the  value  of 
P6.PLD.  This  is  the 
known  about  the  obstacle. 


the  field  attribute 
state  of  intelligence 


No  knowledge  exists 


knowledge 
knowledge 
exists 


exists 
exists  and  a  lane 


LEG 


Pointer  to 
activating 


an  elesent  in  the  platoon  of 
entity. (dismounted  infantryman) 


the 


OBS.NOM 


Receives 
NiS.PLD. 
order  of 


the  value  of  the  field  attribute 
This  is  the  sequential  id  nuaber  in 
field  creation. 


ST AT. PLOR 


This  variable  gives  the  platoons  status  of 
nine  plows. 


0-no  plow  available 

1- plow  available  but  not  in  use 

2-  plow  being  used 

3- platoon  is  offsetting^  .  ,  .  . 

4-  platoon  is  pushing  a  dead  plow  tank 


r 


( 


Recursive  Variable  Real 
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■i 


i«'»  i  in. 


CUH.DIST. CLEAR 


This  is  the  cuaulative  distance  clear  on  a 
route  through  an  obstacle.  It  receives  its 
▼aloe  fros  the  TRAP. CONTROL  array. 


INTEBV 

A  constant  tera  that  is  set  so  that  eleaent 
locations  are  updated  every  five  seconds  during 
a  saall  pcrtion  of  the  siaulation. 


HP .DET.DIST 


This  is  the  distance  that  a  entity  will  travel 
into  a  nine field  before  it  can  visually  detect 
that  it  is  in  a  ainefield.  (only  used  for 
unburied  sines) 


Routines  Called 


DROP. PL08 

(this 

appendix) 

HIKE.  SCHZD 

(this 

appendix) 

PLI. ELITE 

(this 

appendix) 

WITHDRAW 

(this 

appendix) 

PLT.UHIT 

(1-0) 

This  set  is  owned  by  the  peraanent  entity 
PLATOOB  LEADER.  It  contains  the  list  or 
teaporary  entities  owned  by  this  platoon. 


Teaporary  Attribute  Integer 
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f'  '-hi!*.-**  ' 


ALIVE. DEAD 


Indicates  whether  the  entity  is  alive  or  dsad. 

0  a  lira 

1  dead 

2  alive  aountad  in  carriar. 

ELD. ART 

Coda  describing  the  kind  of  action  for  pending 
internal  actions. 

PLD.FOBH 

This  unit  attribute  gives  the  entity  the 
ability  to  change  foraations  when  encountering 
an  obstacle. 

FLD.RO 

Vase  of  the  field  involved  in  any  pending 
internal  action. 


HV.STATB 


The  priaary  control  variable  for  initiating  and 
stopping  aoveaent. 


0 

1 

2 

3 

4 

5 


In  position*  do  not  aove. 

First  call  to  aove,  do  a  route 
select  and  start  to  aove. 
Continue  aoveaent  along  a 
previously  selected  route. 

Stop  along  the  route.  .  . 

lest  position  has  been  reached, 

p£nal° position  has  beea-reached, 
never  aove  again. 


HA  a. FLO 

This  is  the  sequential  id  nuaber  in  order  of 
field  creation. 


HOB.  POUT  El 

This  variable  is  an  arguaent  for  event 
QOIK.aoVE.  It  carries  the  nuaber  of  the 
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entity  to  be  sored 


PIT 

The  nuaber  of  the  platoon  to  which  the  entity 
belongs. 


BEP. HUHBEB 


This  variable  is  an  argaaent  for  event 
QOIK.HOVE.  It  carries  the  nuaber  of  iterations 
of  scheduling  left  for  this  event  to  perfora. 


BOOTH 

Indicates  the  nuaber  of  the  route  along  which 
the  eleaent  is  travelling. 

0  Hot  using  a  route 


SIS. TIPS 


This  represents  the  general  class  of  the 
systea  of  the  entity. 


Tanks 

aounted  infantry 
disaounted  infant 
Artillery 
Air 

Air  defense 
bunker 

Coa  a/ew/acg/int el 
other 


ry 


TBUHP.HOH 


This  unit  attribute  allows  the  entity  to  aove 
In  a  very  detailed  Banner  as  a  aeaber  of  his 
platoon  when  in  an  obstacle  field. 


TIP.  FLO 

Field  Type  Code. 

disBoant  field 
decision  field 
5  -  a  road  crater 


1  -  a  aandato 
2-a  nine  fie 
1  -  a  Hat 
a  -  a  tan) 
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6  -  a  blown  bridge  (short- wet  gap) 

7  -  a  gap  decision  field 


Teaporary  Attribute  Beal 


FLO. 1ST. 01ST 


This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


FSPEED.FAC 


This  unit  attribute  gives  the  entity  the 
ability  ability  to  slow  down  because  of 
obstacle  encounter. 


1ST. TIBS 


This  variable  is  an  argusent  for  event 
QdlK.SOTE.  It  carries  the  tiae  interval  nnaber 
when  the  next  event  is  to  be  perforaed. 


PI. FLO 

The  activation  level  of  the  ainefield. 

0  Sot  activated 

1  .  Activated  patterned  ainefield 
#  of  sines  Activated  scatt arable  ainefield 


P3.FLO  (Appendix  0) 

P6.FLD  (Appendix  D) 

P7.FLD 

This  ainefield  attribute  contains  the  lane 
foraation  nuaber. 

P8.FLD 

Lane  speed  factor  through  a  ainefield. 
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P10.PLD 


Plow  speed  factor  while  activated  in  a 
sinefield. 

P12.PLD 

The  Minefield  detection  distance* 

SAS1J.PLD 

The  sesi-sajor  axis  length  of  the  elliptical 
field. 

SPD 

The  entity's  speed  at  the  end  of  the  lost 
recent  sovesent  update. 


Brief  Explanation 

Lines  18-21  Tests  to  detersine  if  this  sinefield 
is  activated  yet.  If  it  is  not,  the 
entity  is  allowed  free  access  through 
the  sinefield. 

Lines  22-30  Opdates  the  entire  platoon's 
location,  so  that  the  effects  of  a 
lnti-personnel  frag  sine  can  can  he 
siaulated.  The  distance  to  a  sine 
encounter  is  also  attained. 

Linas  31-35  Checks  to  see  if  the  bull  through  is 
an  appropriate  tactic  and  transfers 
the  logic  flow  to  the  no  knowledge 
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Lines  36-57 


Lines  38-42 


Line  43 


Lines  44-54 


Lines  48-52 


Lines  58-86 


Lines  59-64 


section  of  the  Routine. 

The  entity  takes  the  actions 
appropriate  when  he  does  not  know  tne 
■inefield  exists. 

If  the  increment  is  larger  than  one, 
this  seans  that  there  exists  a 
partial  lane.  The  entity  is  given 
this  safe  distance  to  travel. 

A  distance  to  sine  encounter  is 
obtained. 

Deteraines  if  the  entity  is  going  to 
hit  the  next  sine  or  visually  detect 
it  first. 

Keeps  the  bull  through  as  a  separate 
tactic  and  does  not  allow  the 
knowledge  of  the  obstacle  to  effect 
the  entity's  soveaent. 

Performs  the  actions  for  an  entity 
when  he  knows  the  ainefield  exists. 

If  this  route  is  a  lane  through  the 
ainefield.  The  foraation  of  the 
entity  is  changed  to  a  col nan,  its 
speed  is  degraded,  and  it  is  allowed 
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to  aove  through  the  minefield  without 
detonating  tines. 

Checks  on  the  status  of  the  platoon's 
plows. 

Deter tines  if  the  platoon  is  going  to 
breach  the  ainefield  or  to  go  back  to 
the  decision  ellipsa  in  order  to 
bypass  the  obstacle, 
lines  67-78  Allows  the  entity  to  go  safely  over 
the  partially  cleared  lane.  The 

entity's  speed  is  degraded  and  his 
for nation  is  changed  to  coluan. 
lines  74-77  The  speed  degradation  depends  on  the 
plowing  status  of  the  platoon, 
lines  80-84  This  entity's  plow  is  being  activated 
and  the  platoon  is  getting  in  the 
breach  foraation. 


line  65 


lines  66-86 


CODE 


HO0TIRB  HF.BRTBT  6ITEI  A. FID 


AVUAina  nfeAPAAA  w  AM  AW 

DEFIES  A.  PLD.XROi.  1BFE1,  0DRP.RDR.OBS.RDfl.STAT.  P10R, 
IflCSBHBIT'COORTBB.lEG  AS  IRTEGES  V  All  ABUS 
DEF1RB  COR. DI3T . O.BAH. HF . DET . DIST, IMTBHV 

S0BSTITSIl8fli5B1f2!llM  FQB  SATSIX. DPDATE 

1R  THAF.COR -  -  *  - 

lit  THAF.COR 


HAIBIX. DPDATE 


BOOTS (A) 

•  IRT.DISI  (A) 


:  80018(11 
C0H.DIST.C12AHeFlD.IRT.DISI (A) 
1ST  T8AF.C0RTS0L(0BS.  10flr BOOTS  (  A)  ,4)  « 

_  FID. IRT.  DIST  fA) 

LIT  TRAF.CORTBOlfOBS. HOB, HOOTS (A) ,5)  -  BOflP.HOflet 
BT  FID. HO  (A)  *  FID 
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LET  FLD. AST (A) 
LET  KNOW. LEVEL 


)  a  TIP . FLD  (FLO) 

LET  KNOW.  LEVEL  *  1ST  .F(Po.  FLD  (FLD)  ) 

LET  OBS. MOM  *  SIM. FLD  (FLD) 

LET  INTERV  »  5.0 
LET  BUMP. SOM  * 

IST.F  (T BAF.  CONTROL  (OB S.NOM,ROOTE(  A)  ,5) ) 
LET  COM .DIST. CLEAR  * 

TRAP.  COS  I  SOL  (OBS.  SOM, ROOTS  (A)  ,3) 
LET  ISCREMEST  -  BOMP.SOM  -  TBOHP. HOM(A) 

IF  PI.  FLD  (FLD)  EQ  0.0  "HOT  ACTIVATED  1ST 
LET  FLO .1ST*  DlST  (A)  *  RISF.C 
RETORH 
OTSERHISE 

IF  SYS. TIPS (A)  »  3  ASD  P3. FLD (FLD)  GE  6.0 
L2T  COOHTER  * 

1ST . F  (  (SAMAJ.FLD  (FLD)  *2. 0)/SPD  (A) /ISTER?) -2 
FOR  EVERT  LEG  IS  PLT  .OMIT  (PLT  (AM  WITH 

ALIVE.  DEAD  (LEG)  HE  2  AMD  SIS. TYPE  (LEG)  EQ  3 
SCHEDOLS  A  QOIK.HOVB  GIVES  LEG, 1. ISTERV  SOS 
SCHEDULE  A  QOIK.HOVB  GIVES  A,COOHTEfi -ISTERV  IS 

(2.0*lHTERV)  OMITS 

CALL  MISE.SCHED  GIVES  A, FLD 
RETORS 
OTHERWISE 

IF  TRAF.COSTROL  (OBS. SOM, ROOTS (A) ,2)  *  0.0  OB 

TRAF.COSTROL (OBS. MOM,  ROOTE  (A)  ,2)  »  1111.0  OR 

TRAP . CONTROL (OBS. SOM, ROOTS (A) #2)  a  5555. 0 
GO  TO  *  BOLL. THRO* 

OTHERWISE 

IF  SHOW. LEVEL  LS  1  *  *  SO  KSOWLEDGE  EXISTS 

*  BOLL. THRO* 

IF  ISCREMEST  GT  0 

LET  FLD. 1ST. DIST (A)  *  COH.DIST.CLEAR 
LET  TBOHP .  SOM  (A)  *  BOMP.SOM 
RETORH 
OTHERWISE 

CALL  MISE.SCHED  GIVES  A. FLD 
LET  HF.DET.DIST  »  P12.fLD(FLD) 

IF  HF.DET.OIST  GT  5 

IF  FLD. I ST. DIST (A)  GT  HF.DET.DIST 
LET  FLD. 1ST. DIST (A)  ■  HF.DET.DIST 


(FLD)  ) 


LET  FLD.IST.DIS 
IF  TRAF.COSTROL 


TRAF.COSTROL  (^B^.  SOM.  ROOTE  (A),2)  »  0.0 
LBT  TRAF.COSTROL  (OBS.  HOB, ROOTE  (A)  ,  2^-  ( 


HF.DET.DIST 


ELSE 

LET  P6.  FLD  (FLD)  *  1 
ALWAYS 
ALWAYS 
ALWAYS 

MATRIX.  OPDATE 

LBT  TBOHP . SOH (A)  »  BOHP.HOH+1 
RETORH 

OTHERWISE  **  THEY  KWOW  THE  HIRE  FIELD  EXISTS 
IF  TRAP. COST ROL (OBS. SOH,  BOOTS (A) ,3)  EQ  RISF.C 
LBT  FLD .1ST. DIST (A)  •  RISF.C 
LET  FLD.  FORM  (A)  *  1ST .  F  (P7.  FLD  (FLD)  ) 

LET  FSPEBD.  FAC  (A)  »  P8 .  FLD  (FLD) 


LET  FSPEBD.  FAC  (A)  »  P8.FLD  (FLD) 

RETORS 
OT HE RWISE 

CALL  PLW. ALIVE  GIVES  A  YIELDING  STAT.PLOW 
IF  STAT.PLOW  EQ  1 
IF  ISCREHBST  GT  0 

LET  FLD. 1ST. DIST (A)  »  COH.DIST.CLEAR 
LBT  TBOHP. SOH  (A)  *  BOHP.HOH 
IF  PLT.  CO  HD  (PLT  (A)  )  «  0 

LET  PLT. (.OSD  (PLT  (A)  )  »  1 


ALWAYS 

LBT  FLD, FOSS (A) 


IST.F  (P7.  FLD  (FLD)) 
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74 

75 

76 

77 

78 

79 
30 
81 
82 

83 

84 

85 

86 

87 

88 


IF  PLT.CONDJPLTU)  )  *  2 

LET  PSPEED.  FAC(A)  *  P 10.  FID  (FLO) 

ELSE 

LET  FS  PEED.  FAC  (A)  *  P8.  FLD  (FLD) 

ALWAYS 

RETURN 

OTHERWISE  ••DROP/ACTIVATE  THE  PLOW 
CALL  DROP. PLOW  GIVEN  A, FLD 
LET  TBUHP. NUH (A)  =  BUHP. NUH+ 1 
MATRIX. UPDATE 
RETURN 

OTHERWISE  * *  GO  BACKWARDS  TOWARD  DECISION  FIELD 

CALL  WITHDRAW  GIVER  A 

RETURN 

END 
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6 .  sgatifla_sso£. SiQS 

Purpose 

Soutine  OSOP. PLOW  siaulates  the  activation  of  nine 

plows  for  the  appropriate  platoon  in  a  linefield.  This 

routine  is  called  frou  routines  BF. ENTRY  and  HF. INTERNAL. 

Given  Argusents  Integer 

B  -  Pointer  to  the  entity  that  is  dropping  its 
plow. 

FLD-  Pointer  to  the  field  in  guestion. 

Events  Scheduled 

HALT  (this  appendix) 

stand. TO  (this  appendix) 

Permanent  Attribute  Integer 
PLT.COND  (1-D) 

This  attibute  of  the  PLATOON  LEADER  keeps  track 
of  the  present  action  status  of  the  platoon  in 
a  ainefield. (i.e.  plowing,  offsetting,  pushing, 
etc. ) 

Recursive  Variable  Integer 
INK 

Pointer  to  an  eleaent  in  the  platoon  of  the 
activating  entity. 

Routines  Called 

BINE.  SCHED  (this  appendix) 
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Set 


PLT.ONIT  (1-D) 


This  set  is  owned  by  the  peraanent  entity 

flatoon  leader,  It  contains  the  list  of 
eiporary  entities  owned  by  this  platoon. 

Temporary  Attribute  Integer 


ALIVE. DEAD 


Indicates  whether  the  entity  is  alive  or  dead. 

0  Alive 

1  Dead 

2  Alive  aounted  in  carrier. 


BAGGED. BOY 


This  variable  is  an  arguaent  for  event 
STAND. TO.  It  carries  the  nuaber  of  the  entity 
to  be  aoved. 


FLD.POBH 


This  unit  attribute  gives  the  entity  the 
ability  to  change  for nations  when  encountering 
an  obstacle. 


FLD.IO 


Naae  of  the  field  involve*  m  any  pending 
internal  action. 


PLT 

The  nuaber  of  the  pletoea  to  which  the  entity 
belongs. 


SLOl.DOtl 


This  variable  is  an  arguaent  for  event  BALT. 
It  carries  the  nuaber  of  the  entity  to  be 
stopped. 
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Temporary  Attribute 


Seal 


FSPEED.FAC 

This  unit  attribute  gives  the  entity  the 
ability  to  slow  down  because  of  obstacle 
encounter. 

P7 .  FLD 

This  minefield  attribute  contains  the  lane 

formation  number. 

P9.FLD 

This  minefield  attribute  contains  the  plow 

activation  delay  time. 

PI  0. FLD 

This  minefield  attribute  contains  the  plow 
speed  factor. 

Brief  Explanation 

Lines  3-13  Stops  the  platoon  for  a  certain 
period  of  time,  degrades  their  speed 
in  order  to  plow,  and  schedules  a 
start  up  some  time  in  the  future. 

Lines  7-9  Only  degrades  the  speed  for  vehicles 

in  the  minefield. 

Lines  11-13  Changes  the  activating  entity's 
formation  to  a  breach  column  and 
obtains  a  distance  to  next  mine 
encounter. 
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CODE 


1  SOUTINE  DROP. PLOW  GIVEN  B,FLD 

2  DEFINE  B.FLD.TNK  AS  INTEGER  VARIABLES 

3  FOR  EVERY  TNK  IN  PLT .  UNIT  (PLT  (Bl) 

4  WITH  ALIVE. DEAD  (TNK)  NE  2,  DO 

5  SCHEDULE  A  HALT  GIVEN  TNK  NON 

6  SCHEDULE  A  STAND. TO  GIVEN  TNK  IN 

P9.  FLD  (FLD)  UNITS 

7  IF  FLD.  NO  (TNK)  EQ  FLD 

8  LET  FSPEED.  FAC  (TNK)  *  P 10.  FLD  (FLD) 

9  ALi AYS 

10  LOOP 

11  LET  PLT.COND  (PLT  (B1  )  »  2 

12  LET  FLD. POSH (B)  *  INT.F (P7.  FLD (FLD) ) 

13  CALL  MINE. SCHED  GIVEN  B,  FLD 

14  RETURN 

15  END 
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7.  Bgj|tiaa-J»I33BlAg 


Purpose 

Routine  WITHDRAW  stops,  turns  around,  and  starts  the 
platoon  up  again.  This  routine  is  called  froe  routines 
HP. ENTRY  and  HP.  INTERNAL. 


Given  Arguments  Integer 

B  -  Pointer  to  the  entity  that  is  withdrawing. 
Events  Scheduled 

HALT  (this  appendix) 


STAND. TO  (this  appendix) 

TORN.  AROOHD  (this  appendix) 

Recursive  Variable  Integer 
TRK 

Pointer  to  an  elesent  in  the  platoon  of  the 
activating  entity. 


Set 


PIT.  OBIT  (1-D) 

This  set  is  owned  by  the  peraanent  entity 
olatoon  leader.  It  contains  the  list  ox 
teaporary  entities  owned  by  this  platoon. 


Teeporary  Attribute  Integer 
ALIVE. DEAD 

Indicates  whether  the  entity  is  alive  or  dead. 
0  Alive 
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1 

2 


Dead 

Alive  aounted  in  carrier. 


BAGGED .  BOY 


This  variable  is  an  arguaent  for  event 
ST AND. TO.  It  carries  the  nuaber  of  the  entity 
to  be  noved. 


DISC. ON. RT 


Indicates  whether  or  not  a  vehicle  is  aoving 
forward  or  backward  on  his  route. 

0  Vehicle  is  aoving  in  order  of 

increasing  HCP  nuabers  along  the 

,  ISS&.'irSJU  in  ord«t  of 

decreasing  HCP  nuabers  along  the 
route,  (backward) 


END.  AREA 


The  nuaber  which  identifies  the  ending  aoveaent 
area  for  this  entity. 


PLT 

The  nuaber  of  the  platoon  to  which  the 
entity  belongs. 


SLOW.  DOWN 


This  variable  is  an  arguaent  for  event  HALT. 
It  carries  the  nuaber  of  the  entity  to  be 
stopped. 


START. AREA 

The  nuaber  which  identifies  the  starting 
aoveaent  area  for  this  entity. 


TWIST 


This  variable  is  an  arguaent  for  event 
TORN. AROUND.  It  carries  the  nuaber  of  the 
entity  to  be  turned  In  the  opposite  direction. 
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Temporary  Attribute 


Beal 


FLD.INT. DIST 

This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 

Brief  Explanation 

Lines  3—11  Turns  around  the  vehicles  in  the 
platoon  that  are  aoving  forward. 

Lines  6-8  Stops,  turns  around,  and  starts  the 

appropriate  entity  in  the  next  five 
seconds. 


CODE 


* 

5 


8 

9 

10 

11 

n 


BOOTIES  WITHDB1R  GIVES  B 
DEFIES  B.TSK  AS  IETEGEB  VARIABLES 
ir  DIHC.0B.RT{B1  EG  0 

FOR  EVERT  TEE  IB  PLT .OBITJPLT (B) ) 

BITH  ALIVE. DEAD  (TER) 
SCBEDOLE  A  HALT  GIVES  THE  SOB 
SCREDOLE  A  TORE. AROUED  GIVES  TEK 
SCHEDULE  A  STAED.TO  GIVES  TEK  IE 
LET  FLD .1ST. DIST  (TEK)  «  RIEF.C 

LOOP 
ALBATS 
BET OB* 

BED 


MB  2,  DO 

B  4.5  OBITS 
OBITS 
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8.  teJ&lMJg.UiniAli 


PorpoM 

Routine  HF.I1TEBBAL  allows  an  entity  to  take  the 
appropriate  internal  actions  in  a  ainefield.  This  routine 
is  called  fros  routine  FLD.ACT. 

Given  Arguaents  Integer 

i 

Pointer  to  the  entity  that  activated  the 
ainefield  internal  action. 


Global  Variable  Beal 


TB&F.COBTBOL  (3-D)  (Appendix  A) 


Peraanent  Attribute  Integer 
PLT.COBD  (1-D) 

This  attibute  of  the  PLAXOOB  LEADER  keeps  track 
of  the  present  action  status  of  the  platoon  in 
a  ainefield. (i.e.  plowing ,  offsetting,  pushing, 
etc.) 


Secure ive  Variable  Integer 


BOHP.IOB 


Receives  the  nuaber  of  aove  increaents  that 
have  been  Bade  clearing  the  appropriate  route 
in  question.  Its  value  is  stored  in  the 
TBAF.COITBOL  array. 


FID-  Pointer  to  the  field  in  question. 
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INCREMENT 


Contains  the  nuaber  of  eove  incresents  that 
this  entity  has  to  sake  to  keep  up  with  the 
lead  eleaent  of  his  platoon.  This  nuaber 
serves,  as  a  flag  to  deteraine  if  there  is 
reaaining  cleared  aoveaent  to  our  front  or  if 
routine  EINE.SCHED  has  to  be  called. 


KNOB. LEVEL 


Contains  the  value  of  the  field  attribute 
P6.PLD.  This  is  the  state  of  intelligence 
known  about  the  obstacle. 

0  Ho  knowledge  exists 

2  knowledge  exists 

3  knowledge  exists  and  a  lane 

exists 


OBS.HOH 


Receives  the  value  of  the  field  attribute 
HAH. FLO.  This  is  the  seguential  id  nuaber  in 
order  of  field  creation. 


ST AT. PLOW 


This  variable  gives  the  platoon's  status  of 
nine  plows. 


0-no  plow  available 


1- plow  available  but  not  in 

2- p,.ow  being  used 

3- p.  atoon  is  offsetting 

4- pXatoon  is  pushing  a  de& 


use 


plow  task 


THP.FORH 

Contains  the  highest  foraation  nuaber  attained 
by  the  entity's  platoon. 


THK 

Pointer  to  an  eleaent  in  the  platoon  of  the 
activating  entity. 


Recursive  Variable  Beal 
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COS. DIST. CLEAR 


This  is  the  cumulative  distance  clear  on  a 
route  through  an  obstacle.  It  receives  its 
value  froa  the  TRAP .CONTROL  array. 


DRAM 

Contains  the  value  of  a  randoa  number  from  a 
Uniform  (0,1)  distribution. 


SO V. DIST 


The  distance  that  routine  ROBERTOS  returns. 
This  is  the  distance  to  the  lead  tank  in  the 
platoon. 


Routines  Called 

DROP. PLOff  (this  appendix) 


HIDER 


A  routine  used  to  determine  the  micro-terrain 
elevation  for  a  selected  element. 


HIRE. SCHED 

BOBEHTOH 

PLR. ALIVE 

POP. A. HIRE 

MI T1DRAR 


(this  appendix) 
(this  appendix) 
(this  appendix) 
(this  appendix) 
(this  appendix) 


Set 
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PL T. UNIT 


(1-D) 


This  set  is  owned  by  the  permanent  entity 
PLATOON  LEAD EH.  It  contains  the  list  of 
teaporary  entities  owned  by  this  platoon. 


Temporary  Attribute  Integer 
DBFNUS 


The  current  position  or  activity  of  an  element. 

1  full  defilade 

2  turret  defilade 

3  firing  defilade 

4  half  vehicle  defilade 

5  moving  (defilade  determined  by  the 

6  reachel  final^  area  in  movement 


PLD.FORfl 


This  unit  attribute  gives  the  entit 
ability  to  change  foraations  when  encoun 
an  obstacle. 


FLD.MO 

Name  of  the  field  involved  in  any  pending 
internal  action. 


KKIL1 


Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 

0  No 

1  yes 


SKILL 

Indicates  whether  an  entity  has  sustained  a 
nobility  kill. 

0  Mo 

1  yes 
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HV . STATE 


The  priaary  control  variable  for  initiating  and 
stopping  aoveaent. 


0 

1 

2 

3 

4 

5 


In  position,  do  not  aove. 

First  call  to  aove,  do  a  route 
select  and  start  to  aove. 
Continue  aoveaent  along  a 

§reviously  selected  route, 
top  along  the  route. 

Hext  position  has  been  reached, 
so  stop. 

Final  position  has  been  reached, 
never  aove  again. 


NAH.FLD 

This  is  the  sequential  id  nuaber  in  order  of 
field  creation. 


PL OR. COHO 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  nine  plow  characteristic. 


0-no  plow  available 

1- plow  available  but  not  in  use 

2- plow  being  used 

3- lead  vehicle  in  offset  ,  , 

4- tank  that  is  pushing  dead  plow  tank 


PLT 

The  nuaber  of  the  platoon  to  which  the  entity 
belongs. 


BO  OTB 


Indicates  the  nuaber  of  the  route  along  which 
the  elenent  is  travelling. 

0  Hot  using  a  route 


SIS. TYPE 


This  represents  the  general  class  of  the 
systea  of  the  entity. 


1 

2 

3 


tanks 

aounted  infantry 
disaounted  infantry 
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TBOMP.HOa 


This  unit  attribute  allows  the  entity  to  aove 
in  a  very  detailed  aanner  as  a  member  of  his 
platoon  when  m  an  obstacle  field. 


Teaporary  Attribute  Seal 


PLD.IHT.DIST 


This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


PS PEED. FAC 


This  unit  attribute  gives  the  entity  the 
ability  to  slow  down  because  of  an  obstacle 
encounter. 


P3 . PLD 


[line  Type  (1-11) 


B70  Scatterable  Anti-tank  aine 
H56  Scatterable  Anti-tank  aine 
H21  Hand-eaplaced  Anti-tank  nine 
H 15  Hand-eaplaced  Anti-tank  aine 
H 19  Hand-eaplaced  Anti-tank  aine 
M 14  Anti-personnel  Blast  nine 
H25  Anti-personnel  blast  arne 

?I?-A?tfTP*rsonn*i, “*9  sine 
ADAH  Anti-personnel  frag  nine 
H74  Anti-personnel  frag  aine 
Clayaore  Anti-personnel  frag  nine 


P5 . PLD 

Probability  of  pushing  a  dead  plow  tank. 
(1-P5.PLD)  *  offset  probability 
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P6.FLD 


Knowledge  level  of  this  ainefield. 

0  Ho  knowledge  exists. 

1  No.  knowledge  exists,. 


Np  knowledge  exist?,  the  entity 

will  see  tne  minefield  before  a 

sine  goes  off. 

knowledge  exists 

Knowledge  exists  and  a  lane 

exists. 


P7.PLD 

This  minefield  attribute  contains  the  lane 
formation  nuaber. 


PI  1. FLO 

Pushing  the  dead  plow  speed  factor. 

Brief  Explanation 

Lines  15-20  The  discounted  infantry  entity 

detonates  a  sine  and  if  he  survives, 
a  new  distance  to  the  next  eine 
detonation  is  obtained. 

Lines  22-30  Changes  the  knowledge  flag  so  that 

the  "bull  through"  option  will  be 
played. 

Lines  31-48  Simulates  the  no  knowledge  exists 

state  of  this  ainefield. 

Lines  32-34  Detonates  a  eine  for  the  unaware 

entity. 
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Linas  35-37 


Lines  39-47 


Lines  49-137 


Lines  50-53 


Lines  54-69 


Line  71 


Only  changes  the  knowledge  state  when 
it  needs  to  be  changed.  This  also 
serves  as  a  check  to  sake  sure  the 
Mbull  through"  entity  does  not  change 
the  knowledge  state. 

If  the  platoon  has  a  plow  it  will 
activate  it,  otherwise  the  platoon 
will  turn  around  and  go  back  to  the 
decision  ellipse  to  bypass  around 
this  ainefield. 

Performs  the  appropriate  internal 
actions  when  the  Minefield  is  known 
to  exist. 

If  there  is  now  a  lane  on  this  route, 
the  rest  of  the  platoon  elements  sove 
free,  undasaged. 

If  there  is  any  cleared  distance  in 
front  of  an  entity,  this  distance  is 
travelled  first. 

Checks  the  status  of  the  platoon 
plows. 
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Lines  72-82 


Lines  7  3-76 


Lines  77-81 


Lines  83-86 


Lines  87-89 


Lines  90-94 


Performs  certain  actions  when  a 
platoon  has  an  alive  plow. 

If  the  platoon  is  already  plowing, 
this  lead  plow  tank  will  receive  a 
distance  to  the  next  ainefield 
internal  action  (mine  encounter) ,  and 
will  continue  to  plow. 

If  the  platoon  has  not  been  plowing 
but  has  a  plow  or  plows  alive,  they 
will  now  be  activated. 

The  platoon  had  an  alive  plow  on 
entry  of  the  minefield,  but  it  is  now 
dead.  The  platoon  will  now  withdraw 
and  take  a  bypass  around  the  this 
obstacle. 

If  the  "bull  through"  tactic  is 
appropriate,  the  platoon  will  begin 
on  an  offset  seguence. 

If  the  platoon  has  offset  or  pushed 
the  dead  plow  tank  before  and  the 
pusher  tank  is  dead  (if  applicable) , 
then  an  offset  seguence  is  startad  or 
continued. 
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’'■■anrw 


Lines  95-134 


Lines  97-102 


Lines  103-108 


Lines  109-114 


Lines  115-132 


Lines  129-131 


If  the  platoon  had  been  plowing  and 
the  plow  tanks  are  dead,  the  platoon 
has  the  option  to  either  offset 
around  the  dead  plow  or  push  The  dead 
plow  tank. 

This  entity  will  push  the  dead  plow 
tank. 

Changes  the  for nation  of  the  entire 
platoon  in  this  ninefield  for  a  first 
tine  offset. 

Upgrades  the  speed  of  the  entity  to 
the  naxiaun  Allowed  by  the  terrain 
and  it  reassures  that  This  entity  is 
the  lead  elenent  of  his  platoon.  A 
nine  detonation  also  occurs. 

Offsets  the  rest  of  the  platoon 
elenent s  if  the  activating  entity  is 
at  least  a  nobility  kill. 

If  this  is  a  patterned  ninefield  and 
a  tank  has  died  in  this  nine  belt, 
the  other  tanks  in  the  activating 
entity's  platoon  nust  still  go 
through  this  sane  belt. 
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Lines  135-137  Obtain  a  new  nine  encounter  distance 


and  update  the  TRAP. CONTROL  array. 


CODE 


ROUTINE  HP. INTERNAL  GIVEN  A 

DEFINE  A, FLD. KNOB. LEVEL. BUMP . NUH.OBS. NUM.STAT. PLOW, 
INCREMENT, TNK,  TMP.FORM  AS  INTEGER  VARIABLES 
DEFINE  CO H.DIST. CLEAR. DRAW,HOV . DIST 
AS  REAL  VARIABLES 

SUBSTITUTE  THESE  3  LINES  FOB  MATRI X.  UPDATE 
LET  TRAF . CONTROL (OBS . NON, ROUTE (A) ,3)  = 

CUM .DIST. CLEAR* FLD. I NT. DIST (A) 
LET  TRAF .CONTROL (OBS. NUN, ROUTE (A) ,4)  = 

FLD.INT.DIST (A) 

LET  TRAP.CONTROL(OBS. HUM, ROUTE (A)  ,5}  *  BUMP.NUM+1 
LET  FLD  =  FLD. NO  (A) 

LET  KNOW.  LEVEL  -  INT.F  (P6.  FLD  (FLD)  ) 

LET  OBS. HUH  =  NAfl. FLD (FLD) 

LET  BUMP. NUH=IHT.F (TRAF. CONTROL (OBS. NUB, ROUTE (A) ,5)  ) 
LET  CUM. DIST. CLEAR*  TRAF . CONTROL (OBS. MUM, ROUTE (A) ,3) 
LET  INCREMENT  ~  BUMP. NUM  -  TBUMP.NUM(A) 

IF  SfS.TTPE(A)  *  3  ••DISMOUNTED  INFANTRY 
CALL  POP. A. MINE  GIVEN  A 

IF  K KILL  (A)  NE  1  "A  SOLDIER  HIT  IS  DEAD 
CALL  MINE .  SCHED  GIVEN  A,  FLD 
ALHAYS 
RETURN 
OTHERWISE 

IF  TRAF. CONTROL  (OBS. NUM, ROUTE (A) ,2)  ■  0.0  OR 

TRAF. CONTROL (OBS. NUH.ROUTE  (A) ,2)  »  1111.0 

IF  TRAF.CONTROL (OBS .NUM, ROUTE (A) , 5)  *  0.0 
LET  KNOW. LEVEL  »  0 
ELSE 

LET  KNOW. LEVEL  »  1 
ALWAYS 

LET  TRAF. CONTROL (OBS. HUM, ROUTE (A) ,2)  *  5555.0 
ALWAYS 

IF  KNOW. LEVEL  LE  1  • *  NO  KNOWLEDGE  EXISTS 

IF  KNOW. LEVEL  EQ  0 
CALL  POP. A. MINE (A) 

ALHAYS 

IF  P6. FLD (FLD)  LT  2 

LET  P6.  FLD  (FLD)  »  2  ••  KNOWLEDGE  EXISTS 

ALVIIS 

IF  TRAF.CONTROL  (OBS. NUH.ROUTE  (A)  ,2)  NE  5555.0 
••DROP  PLOW  OR  GO  BACK 

CALL  PLi. ALIVE  GIVEN  A  YIELDING  STAT.PLOW 
IF  STAT.PLOW  EQ  1  ••DROP/ACTIVATE  THE  PLOW 
CALL  DROP. PLOW  GIVEN  A, FLD 
LET  TBUHP.NUH(A)  -  BUMP. MUM* 1 
MATRIX. UPDATE 
RETUBN 

OTHERWISE  "GO  BACKWARDS  TOWARD  DECISION  FIELD 

CALL  WITHDRAW  GIVEN  A 

RETURN 

OTHERWISE  ••BULL-THRU 

ALWAYS  •• KNOWLEDGE  EXISTS  ABOUT  THE  HINEFI ELD 
IF  TRAF .CONTBOL (OBS .NUB, ROUTE (A) ,3)  EQ  BINF.C 
LET  FLD.INT.DIST (A)  • 

TRAF.CONTROL  (OBS. NUM, ROUTE  (A)  ,3) 

RETURN 

ALWAYS 


i  0 

.NE  (A) 


.CONTROL  (OBS. NUM, ROUTE  (A)  ,3) 
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IF  INCREMENT  GT  0 
IF  INCREMENT  EQ  1 

LET  FLO.INT  .DIST  (A)  » 

TRAF. CONTROL (OBS. NUM, ROUTE (A) ,4) 

ELS  E 

CALL  MOMENTUM  GIVEN  A, BUMP. NUM 

YIELDING  MOV.DISI 
LET  FLD.INT.DIST(A)  »  MOV.DIST 
ALWAYS 

LET  TBUMP .  NUM  (A)  =  BUMP. NUM 
FOR  EVERY  TNK  IN  PLT  .UNITjPLT  (A)) 

WITH  SYS.  TYPE  (TNK)  NE  3,  DO 
IF  FLD. FORM (TNK)  GT  TMP. FORM 
LET  TMP. FORM  -  FLD.  FORM  (TNK) 

ALWAYS 

LOOP 

LET  FLD. FORM (A)  *  TMP. FORM 
RETURN 
OTHERWISE 

CALL  PLW. ALIVE  GIVEN  A  YIELDING  STAT . PLOW 
I?  STAT. PLOW  EQ  1 

IF  PLT.COND  (PLT  (A))  EQ  2 

CALL  MINE. SCHED  GIVEN  A,  FLD 
LET  TBUMP.  NUMU)  »  BUMP.  NU M+1 
ELSE  * 'TO  DROP  PLOW 

CALL  DROP. PLOH  GIVEN  A. FLD 
LET  TBUMP.  MUM  (A)  *  3UMP.NUM+1 

it  gi  y<; 

MATRIX. UPDATE 
RETURN 

OTHERWISE  *  *  THE  PLOWS  ARE  DEAD 

IF  PLT.COND  (PLT  (A)  f  EQ  1 

"GO  BACKWARDS  TOWARD  DECISION  FIELD 
CALL  WITHDRAW  GIVEN  A 
RETURN 
OTHERWISE 

IF  PLT.COND  (PLT  (A)  )  EQ  0  "BULL-THRU  CASE 
GO  TO  •OFFSET* 

OTHERWISE 

IF  PLT.COND  (PLT  <  All  GE  3 

"PUSHED  OR  OFFSET  BEFORE 
IF  STAT. PLOW  LE  3 

"PUSHER  OR  LEAD  TANK  DEAD 
GO  TO  'OFFSET* 

OTHERWISE 

ALWAYS  • 'PUSHER  OR  LEAD  TANK  STILL  ALIVE 
IF  PLT.COND  (PLT  (A))  EQ  2 

••HAD  BEEN  PLOWING  BUT  PLOW  DIED 
LET  DRAW  *  UNIFORM. F (0. *  1 .#7) 

IF  DRAW  LE  P5 .FLD (FLD £ 

"PUSH  THE  DEAD  SLOW  TANK 

LET  FSPEBD  .FAC  (A)  =  Pi  1.  FLD  (FLD) 

LET  PLOW  .COND  (A)  »  4 

LET  DEFNUN  (A)  *  4  "1/2"  CALL  HIDER(A) 
LET  PLT.COND  (PLT (A))  *  4 
ELSE  "OFFSET  AROUND  DEAD  PLOH  TANK 
FOR  EVERY  TNK  IN  PLT. U NIT  (PLT (A) ) 

WITH  SYS. TYPE  (TNK)  NE  3,  DO 
IF  FLD.  NO  (TNK)  EQ  FLD 

LET  FLO. FORM  (TNK)  »  , 

INT.F  (P7.FLD  (FLD) )  *1 

ALWAYS 

LOOP  ,  . 

•OFFSET*  LET  FS PEED. FAC  (A)  «  1.0 
LET  PLOH.  CORD  (A)  »  3 
IF  PLT.COND (PLT (A))  NE  0 
"MOT  BULL-TilRU  CASE 
CALL  POP.  A.  MINE  (A) 


"BOLL -THRU  CASE 


(P7.FLD  (FLD) )  *1 
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113 

114 

115 

116 

117 

118 

119 

120 
121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

m 

133 

134 

Hi 

137 

138 

139 


ALWAYS 

LET  PLX.COND  (PLT  (A) )  »  3 
IP  K KILL  (A)  *  1  OR  SKILL  (A)  »  1 
FOB  EVERY  TNK  IK  PLT  .ONIT  (PLT  (A)  ) 

WITH  SYS.XYPE  (TNK)  NE  3,  DO 
IP  KKILL(TNK)  HE  1  AND  SKILL  (TNK)  KE  1 
IP  FLD.NO(TNK)  EQ  FLD 
IF  FLD.FORH(TNK)  LT 

IST.F(P7.FLD(FLD|  ) 
"BOLL- THRO  OFFSET 
LET  FLD. FORK  (TNK)  » 

INT.F  (P7.FLD  (FLD) )  +1 
ELSE"  REGOLAR  OFFSET 

ADD  1  TO  FLD. FORE  (TNK) 
ALWAYS 
ALWAYS 

ALWAYS 
LOOP 

IF  ?3. FLD  (FLD)  GE 


RETORK 
END 


RETORK 
ALWAYS 
ALWAYS 
ALWAYS 
ALWAYS 

CALL  BINE.SCHED  GIVEN  A,  FLD 
HATRIX. UPDATE 

LET  TBOHP .  KOH  (A)  »  BOHP.NOH+1 


AND 

P3.  FLD  (FLD)  LT  6 


9.  figaiiaa-ai.sm 

Purpose 

Routine  HP. EXIT  perforas  the  ainefield  exit  actions 
for  the  activating/aoving  entity.  This  routine  is  called 
froa  routine  PLD.ACT. 

Given  irguaents  Integer 

& 

Pointer  to  the  entity  that  activated  the 
ainefield  internal  action. 


Global  Variable 
TRAF.COITROL 


Real 

(3-D)  (Appendix  A) 


Peraanent  Attribute  Integer 


PLT.COHD  (1-D) 


This  attibute  of  the  PLATOON  LEADER  keeps  track 
of  the  present  action  f tat us  of  the  platoon  in 
a  ainefield. (i.e.  plowing,  offsetting,  pushing. 


Recursive  Variable  Integer 

FLO-  Pointer  to  the  field  in  guestion. 


OBS.HUR 


Receives  the  value  of  the  field  attribute 
NAH.FLD.  This  is  the  seguential  id  nuaber  in 
order  of  field  creation. 


Routines  Called 
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HI  DEB 


A  Routine  used  to  determine  the  micro-terrain 
elevation  for  a  selected  eleaent. 


Temporary  Attribute  Integer 
D2FN0H 


The  current  position  or  activity  of  an  eleaent. 


! 

i 


full  defilade 
tij^ret  defilade 
firing  defilade 
half  vehicle  defilade  a  L 
(defilade  determined  by 


moving 
the  terrain  model) 
Beached  final  area 


in  movement 


DISC. OH. BT 


Indicates  whether  or  not  a  vehicle  is  moving 
forward  or  backward  on  his  route. 


0  Vehicle  is  moving  in  order  of 

increasing  HCP  numbers  along  the 

,  in  ord«r  of 

decreasing  HCP  numbers  along  the 

route,  (backward) 


FLO. FOBS 


This  unit  attribute  gives  the  entity  the 
ability  to  change  formations  when  encountering 
an  obstacle. 


FID. HO 

Hame  of  the  field  involved  in  any  pending 
internal  action. 


HAB.FLD 

This  is  the  sequential  id  number  in  order  of 
field  creation. 
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PLOW. COND 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  eine  plow  characteristic. 


0-no  plow  available 

1- plow  availaole  but  not  in  use 

2- plow  being  used 

3- lead  vehicle  in  offset 

4- tank  that  is  pushing  dead  plow  tank 


PIT 

The  nueber  of  the  platoon  to  which  the  entity 
belongs. 


BOOTS 


Indicates  the  nuaber  of  the  route  along  which 
the  eleaent  is  travelling. 

0  Not  using  a  route 


STS, TIPS 


This^rep resents  the  general  class  of  the  systea 


1 

2 

3 

4 

1 

2 
9 


tanks 


aounted  infantry 

dlsaounted  infant 

artillery 

air  j  * 

air  defense 

bunker 

coaa/ew/acg/ Intel 
other 


rj 


TBOBP.NOH 


This  unit  attribute  allows  the  entity  to  nova 
in  a  very  detailed  Banner  as  a  aeaber  of  his 
platoon  when  in  an  obstacle  field. 


Teaporary  lttribute  Beal 
PSPBED.F&C 


This  unit  attribute  gives  the  entity  the 
ability  to  slow  down  because  of  obstacle 
encounter. 
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PI .FLO 


The  activation  level  of  the  ainefield. 

0  Mot  activated 

„  1  Activated  patterned  minefield, , 

#  of  sines  Activated  scatt arable  ainefield 

P6.FLD 

knowledge  level  of  this  ainefield. 

0  no  knowledge  exists 

2  knowledge  exists 

3  knowledge  exists  and  a  lane 

exists. 

Brief  Sxplanation 

Lines  3-5  If  the  entity  is  disaounted  infantry, 

do  nothing. 

Lines  9-18  Updates  the  TRAF .CONTROL  array  for 
this  cleared  lane  and  lets  others 
know  that  a  lane  exists  on  this  route 
through  the  ainefield. 

Lines  10-12  Does  not  let  the  knowledge  level 
change  if  the  entity  has  not  hit  or 

seen  a  aine. 

Lines  13-15  Prevents  TRAF. CONTROL  array  changes 
when  the  ainefield  is  not  activated 
yet. 
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CODE 


Linas  16-19  If  the  entity  was  the  push  tank  or 
the  lead  elesent,  then  this  status  of 
the  entity  no  longer  holds. 

Lines  21-23  Re- initializes  changed  entity 
attributes. 


BOOTIES  BE. EXIT  GIVEN  A 

9 SEINE  A.ELD.OBS . NON  AS  INTEGEB  VAHIABLES 
IE  SIS.  TYPE  (A)  *  3  "DISHOOBTED  INEANTBX 
RETORN 
OTHER RISE 

LET  FLO  »  ELD. NO  (A) 

LET  OBS.NOH  «  BAH. ELD  (ELD) 

LET  ESPEED .EAC(A)  •  1.0 
IE  DIBC.ON.HT  (A)  *  0 
IE  TBOHP. BOH (A)  GT  1 
LET  P6.  ELD  (EXD)  *  3 


ALBATS 

IE  PI. ELD  (ELD) 
LET  TRAP. CO 


LET  TRAE. CONTROL ( 
ALNAYS 

IE  PLON.COND ( A)  GT  1 
LET  DEFNOHJA)  *  5 
LET  PLON.COND  (A) 
ALNAYS 
ALNAYS 

LET  ELD.EOHH(A)  *  0 
LET  TBOHP.  NOH  (A)  »  0 
LET  PLT.COND (PLT (A) ) 
RETORN 
END 


BE  0.0  * 'ACTIVE  BIB SHIELD 

NTBOL  (OBS.NOH,  ROOTS  (A)  ,3)  «  RINE.C 


*  S  "HOVING"  CALL  HIRER  (A) 


10.  Event  HALT 
Purpose 

Event  HALT  stops  the  loving  entity.  This  event  is 

important  because  it  allows  the  user  to  get  out  of  the 

PLD.ACT  and  HOVE  routines.  This  event  is  scheduled  fron 

routines  DBOP.PL09,  WITHDRAW ,  SAP. ENTRY,  and  GAP. IHTEBHAL. 

Given  Argueents  Integer 

B  -  The  pointer  to  the  entity  that  has 
activated  this  stop  event. 


Teeporary  Attribute  Integer 
HV. STATE 


The  prisary  control  variable  for  initiating  and 
stopping  eovesent. 


0 

1 

2 

3 

« 

5 


In  position,  do  not  aove. 

First  call  to  aove,  do  a  route 
select  and  start  to  aove. 
Continue  aoveaent  along  a 
previously  selected  route. 

Stop  along  the  route. 

Next  position  has  been  reached, 
so  stop. 

Final  position  has  been  reached, 
never  aove  again. 


SLOl.DOHH 


This  variable  is  an  arguaent  for  event  HALT. 
It  carries  the  nuaber  of  the  entity  to  be 
stopped. 


Brief  Explanation 
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Lines  1-5 


Changes  the  NV. STATE  of  the  entity  so 


that  it  vill  slow  down  and 
aoving. 


CODE 


1  EVENT  HILT  GIVEN  B 

2  DEPINE  B  15  IN  INTEGER  VABIABLE 

3  LET  HV.  STATE  (B)  »  3 

4  RETURN 

5  END 


St  op 
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1 


1 1 •  STent  TURK . ASSfigfi 


Purpose 

Brent  TURN. A ECO HD  turns  the  entity  around  in  the 

opposite  direction  of  present  travel.  This  event  is 

scheduled  fron  Routines  HP. DECISION/  WITHDRAW,  GAP. DECISION, 

GAP.  ENTRY,  and  fron  event  HEAVY. J0NK. 

Given  Arguaents  Integer 

B  -  The  pointer  to  the  entity  that  is  going 
to  turn  around. 

Recursive  Variable  Integer 

THP.A8BA 

This  variable  stores  the  value  of  the 
STATE.  ABEA,  so  that  the  values  Of  STABT.  AREA 
and  END. ABEA  can  be  switched. 

Teaporary  Attribute  integer 

END. ABEA 

The  nuaber  which  identifies  the  ending 
aoveaent  area  for  this  entity. 


KRILL 


Indicates  whether  an  entity  has  sustained 
a  catastrophic  kill. 

0  No 

1  yes 


SKILL 


indicates  whether  an  entity  has  sustained 
a  nobility  kill. 

0  No 

,  1  yes 

i 
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STABT.  AREA 


The  nuaber  which  identifies  the  starting 
aoveaent  area  for  this  entity. 


TBIST 


This  variable  is  an  arguaent  for  event 
TO bn. abound.  It  carries  the  nuaber  of  the 
entity  to  be  turned  in  the  opposite  direction. 


Brief  Explanation 

Lines  3-7  Switches  the  ST AST. AREA  and  END. AREA 

of  the  alive  entity  in  guestion. 


CODE 


1 

2 

3 

5 

6 
7 


EVENT  TORN. ABOUND  GIVEN  B 
DEFINE  B, THP. AREA  AS  INTEGER  VARIABLES 
IP  KKILLJB)  NS  1  AND  BRILL JB)  HE  1 
LET  THP.  AREA  «  ST  ART.  AREA  (B) 

LET  START.  AREA  (B)  ■  END.  AREA (B) 

LET  END.  AREA  (B)  *  THP. AREA 
ALNATS 

IIF'" 


2S8 


12.  Brent  STAND. TO 


Purpose 


Event  STAND. TO  starts  the  activating  entity  aoving 


again.  This  event  is  scheduled  fron  routines  DROP.PLOH, 


UITHD3AW,  and  GAP. INTERNAL.  It  is  also  scheduled  froa 


events  GAP. BREACH,  HEAVY. JUNK,  and  GAP. JOCK. 


Given  Arguaent  Integer 


B  -  The  pointer  to  the  entity  that  is  going 
to  start  aoving  again. 


Teaporary  Attribute  Integer 


BAGGED. BOY 


This  variable  is  an  arguaent  for  Event 
STAND. TO.  It  carries  the  number  of  the  entity 
to  be  aoved. 


KKILL 


Indicates  whether  an  entity  has  sustained 
a  catastrophic  kill. 

0  no 
1  yes 

BRILL 

Indicates  whether  an  entity  has  sustained 
a  aobility  kill. 

0  no 

1  yes 

HV. STATE 

The  priaary  control  variable  for  initiating  and 
stopping  aoveaent. 

0  In  position,  do  not  aove. 


I 


j 

I 


i 


r 


r 


1 

2 

3 

4 

5 


First  call  to  move,  do  a  route 
select  and  start  to  move. 
Continue  movement  along  a 

§reviously  selected  route. 

top  along  the  route, 
next  position  has  been  reached, 
so  stop. 

Final  position  has  been  reached, 
never  move  again. 


Temporary  Attribute  Beal 
SPD 

The  entity's  speed  at  the  end  of  the  most 
recent  movement  update. 

T.  SPD 

The  simulation  time  at  which  the  most  recent 
movement  update  ended.  The  time  that  SPD  was 
last  set. 

Brief  Explanation 

lines  3-7  Starts  the  entity  moving  again  now 

from  a  standstill. 


CODE 


1 

2 

3 

4 

5 


8 

9 


EVENT  STAND. TO  GIVES  B 
DEFINE  B  AS  AN  INTEGER  VARIABLE 
IF  KKILLJB)  NE  1  AND  SKILL  (B)  NE  1 
LET  T.SPD(B)  ■  TISE.V 
LET  HV. STATE  (B)  *  2 
LET  SPD  (B)  =0.0 
ALNAYS 
BETOBN 
END 
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13.  event  ..sitter; 

Purpose 

Event  DIVEST  allows/triggers  lateral  movement  for  an 
entity  going  from  one  decision  ellipse  to  another.  This 
event  is  scheduled  froa  routines  UP. DECISION  and 
GAP. DECISION. 

Given  Arguaents  Integer 

B  -  The  pointer  to  the  entity  that  is  going 
to  start  lateral  soveaent. 


HCP 

This  argument  carries  the  eoveaent  control 
point  that  will  cause  lateral  aoveaent. 


ST 

This  arguaent  carries  the  route  nusber  that 
will  cause  lateral  aoveaent. 


Teaporary  Attribute  Integer 


BYPASS 


This  variable  is  an  arguaent  for  event  DIVEBT. 
It  carries  the  route  nuaber  that  will  cause 
lateral  aoveaent. 


DIRC.OH.  BT 


Indicates  whether  or  not  a  vehicle  is  aoving 
forward  or  backward  on  his  route. 


0 

1 


Vehicle 
increasing 
route,  (for 

Jehicle  is  aoving  m  or 
ecreasing  HCP  numbers  along 
route,  (backward) 


ia  aoving  in  order  of 
"  HCP  numbers  along  the 
rward) 

aoving  in  order  of 
ftoers  along  the 
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FORM ACODE 


The  formation  number  of  the  foraation  to  be 
used  by  the  platoon. 

0  Hot  in  foraation,  vehicle  aoves 
along  route  without  offset. 


HOLD. FOR H 


This  unit  attribute  is  a  storage  place,  where 
the  units  foraation  nuaber  for  the  platoon 
(FORMACODE)  can  b$  placed  when  lateral  route 
aoveaent  is  appropriate. 


HO  HE 


This  variable  is  an  argument  for  event  divert. 
It  carries  the  HCP  nuaber  that  will  be  cause 
lateral  aoveaent. 


HBXT.MCP 


Hoveaent  control  point  nuaber  (on  the 
designated  route)  toward  which  the  element  is 
now  moving. 

0  end  of  route  has  been  reached 


ROOTE 

Indicates  the  nuaber  of  the  route  along  which 
the  element  is  travelling. 


0  not  using  a  route 


SIDE. STEPPER 


This  variable  is  an  argument  for  event  DIVERT. 
It  carries  the  nuaber  or  the  entity  to  be  moved 
laterally. 


Brief  Explanation 
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Lines  3-4 


Lines  5-6 


Line  7 


Directs  the  entity  to  go  to  a 
Hoveaent  Control  Point  on  a  new 
route . 

Enables  the  entity  to  aowe  straight 
to  the  HCP  on  this  new  route. 

Hakes  sure  the  entity  is  not  sowing 
backwards  (away  froa  the  attack). 


CODE 


1 

2 

3 

4 

5 

6 

7 

8 
9 


EVENT  DIVEHT  GIT  EM  B,  BT,  MCP 

DEFINE  B.  BT,  HCP  AS  INTEGER  7ABIABLES 

LET  BOOTS  (B)  »  BT 

LET  NEXT.  HCP  (B)  »  HCP 

LET  HOLD.  FOBS  (B)  *  FOBHACODE(B) 

LET  FOBHACODE  (Bl  *  0 
LET  DISC. OR.  BT  (B)  »  0 
BETOBR 
BID 
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14. 


Purpose 

Routine  HOHBHTUH  allows  a  platoon  eeebec  to  move 

over  the  remaining  cleared  distance  on  a  route  through  a 

einefield.  This  routine  is  called  from  routine  BP.IHTBRMAL. 

Given  Arguments  Integer 

B  -  The  pointer  to  the  entity  that  needs  a 
distance  to  to  travel  in  the  einefield 
to  keep  up  with  his  platoon. 


BOHP 


carries  the  nuaber  of  aove  increments  that  have 
been  aade  clearing  the  appropriate  route  in 
question.  Its  value  is  taken  fros  the 
TRAF.COITROL  array. 


Yielding  Argument  Real 

HOV.DIST 

This  is  the  distance  to  the  lead  tank  in  the 
platoon  from  the  activating  entity. 


Recursive  Variable  Integer 
TIE 

Pointer  to  an  element  in  the  platoon  of  the 
activating  entity. 


Recursive  Variable  Real 
ROV.LBRG 

This  is  the  distance  left  to  be  cleared  on  a 
route  through  the  minefield. 
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Sat 


PLT.tJNIT  (1-0) 


This  sat  is  owned  by  the  permanent  entity 
platoon  leader.  It  contains  the  list  or 
temporary  entities  owned  by  this  platoon. 


Teaporary  Attribute  Integer 


PLT 


The  nuaber  of  the  platoon  to  which  the  entity 
belongs. 


STS.TTPB 


This  represents  the  general  class  of  the 
systea  of  the  entity. 


2  aounted  infantry 

3  disjjjnted  infantry 

5  afr  ®Ey 

6  air  defense 

7  bunker 

6  coBB/ew/acq/intel 
9  other 


TBUBP. NOB 


This  unit  attribute  allows  the  entity  to  move 
in  a  very  detailed  Banner  as  a  aeaber  of  his 
platoon  when  in  an  obstacle  field. 


Teaporary  Attribute  Beal 


PLD.BDT. DIST 


This  is  the  distance  froa  the  entity  to  the 
nearest  field  boundary. 


PLO.IIT. DIST 


This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 
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Brief  Explanation 

Lines  4 -8  Searches  the  platoon  aeabers  to  find 

the  lead  vehicle  and  his  distance  to 
clear  the  entire  lane  in  the 

ainefield. 

Line  9  Obtains  the  distance  that  has  already 

been  cleared  in  front  of  the 

activating  entity. 


CODE 


1 

2 

3 

4 


7 

8 
9 

10 

11 


ROUTINE  HOHEHTUH  GIVES  B,  BUHP  YIELDING  HOV.DIST 
DEPIHE  B, BUHP, TBK  AS  INTEGER  V ARIAS  LBS 
DEPUTE  BOV.DIST. NOV . LEHG  IS  A  BBAL  VARIABLE 
FOB  EVERY  TBK  if  PLT.ORIT  (PLTJBjJ ^HITH 

IP  TBONP. NUN  (TBK)  EQ  BOW 
LET  NOV. LEHG  * 

PLD  .  BDY.  DIST  (TBK)  -PLD .  IBT.  DIST  (TBK) 

ALB AYS 


TYPE  (TBK)  BE  3,  DO 


LOOP 

LET  NOV. DIST  *  PLD.BDY.  DIST  (B)  -NOV.  LEBG 

BBTURB 

END 
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15 


Purpose 

-  Soutine  PLH.aLIVS  checks  the  status  of  the  platoon's 
plows.  It  also  checks  to  see  if  a  platoon  aeaber  is  a  push 
tank  or  the  lead  vehicle  participating  in  an  offset.  This 
routine  is  called  froa  routines  BP. DECISION,  HP. ENTRY,  and 
HP. INTERNAL. 

Given  Argument  Integer 

B  -  The  pointer  to  the  entity  that  needs  a 
status  on  the  plows  withxn  his  platoon. 


Yielding  Arguaent 


Integer 


STAT.PLOH 


This  variable  gives  the  platoon's  status  of 
nine  plows. 


0-no  plow  available 

1- plow  available  but  not  in  use 

2- plow  being  used 

3- platoon  is  offsetting 

4- platoon  is  pushing  a 


dead  plow  tank 


Recursive  Variable  Integer 

J  -  Receives  the  status  of  the  platoon  plows. 

TIK 

Pointer  to  an  eleaent  in  the  platoon  of  the 
activating  entity. 


Set 
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PL T. UNIT 


(1-D) 


This  set  is  owned  by  the  permanent  entity 
platoon  leader.  It  contains  the  list  of 
temporary  entities  owned  by  this  platoon. 


Teaporary  Attribute  Integer 
KKILL 


Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 

0  No 

1  yes 


UK  ILL 

Indicates  whether  an  entity  has  sustained  a 
aobility  kill. 

0  No 

1  yes 


PLOW.  COND 


This  unit  attribute  gives  the  tank  the 
ability  to  have  a  sine  plow  characteristic. 


0-no  plow  available 

1-plow  available  but  not  in  use 

§-lea<|  veh£2le*tn  offset 

4-tank  that  is  pushing  dead  plow  tank 


PLT 

The  nuaber  of  the  platoon  to  which  the  entity 
belongs. 

Brief  Explanation 

Lines  3-20  Searches  the  platoon  for  its  highest 
plow  condition/status.  The  platoon 
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can  only  have  one  such  nueber  at  a 
tine. 


CODE 


ROUTINE  PLi. ALIVE  GIVEN  B  YIELDING  STAT.PLOW 
DEFINE  B, INK. J. STAT.PLOW  AS  INTEGER  VARIABLES 


AHA  OfA  aRfUiJiai  iKAWN  A  AH  AAVAA  V 

POR  EVERT  TNK  IN  PLT.ONIT  (PLT(B) )  .  DO 
IP  KKILL(TNK)  EQ  1  OR  SKILL  (INK) 


CYCLE 
OTHER! ISE 

LEI  J  »  PLOW. CO ND  (TNK) 
IF  J  «  1 

LET  STAT.PLOi  *  1 

RETURN 

OTHERWISE 

ip  j  «  3 

LET  ST AT. PLOW  *  3 
RETURN 
OTHERWISE 
IP  J  *  4 

LET  ST AT. PLOW  *  4 


EQ  1 


RETURN 

OTHERWISE 


20  LOOP 

21  LET  S TAT. PLOW 

22  RETURN 

23  END 


16.  -Event  OOIK.HOVS 


Purpose 

Event  QOIK.HOVE  updates  the  location  of  an  entity. 
This  event  continues  to  update  locations  for  a  certain 
nuaber  of  tiaes  at  a  prescribed  interval.  Event  QOIK.HOVE 
is  scheduled  froa  routines  HF. DECISION,  HF. ENTBY ,  and 
GAP. DECISION.  It  is  also  scheduled  froa  events  QOIK.HOVE, 
NALL. BREACH,  GAP. BREACH,  HEAVY. JONK,  and  GAP. JOCK. 

Given  Arguaents  Integer 

B  -  This  arguaent  carries  the  nuaber  of  the 
entity  to  be  aoved. 

COONT 

This  arguaent  carries  the  nuaber  of  iterations 

of  scheduling  left  for  this  event  to  perfora. 

Given  Arguaent  Seal 

INTERVAL 

A  constant  tern  that  is  set  so  that  eleaent 

Jocations  are  updated  every  five  seconds 
uring  a  snail  portion  of  the  siaulation. 

Routines  Called 
LOC 

A  routine  used  to  deteraine  whether  aoveaent 
is  possible  and  to  initiate  a  call  to  HOVE. 


Teaporary  Attribute  Integer 


{ 


«**>*«**- AS#*!* ,  - 


i 


TF 

& 
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KKILL 


Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 

0  no 

1  yes 


SKILL 


Indicates  whether  an  entity  has  sustained  a 
aobility  kill. 

0  no 

1  yes 


HOH.POIBTEB 


This  variable  is  an  argument  for  event 
QOIK.SOVE.  It  carries  the  nusber  of  the  entity 
to  be  aoved. 


REP. HOHBEE 


This  variable  is  an  arguaent  for  event 
QOlK.BOfB.  It  carries  the  nusber  of  iterations 
of  scheduling  left  for  this  event  to  perfora. 


Teaporary  attribute  Beal 


IIT.TIHE 


This  variable  is  an  arguaent  for  event 
QOIK.aOYE.  It  carries  the  txae  interval  nuaber 
when  the  next  event  is  to  be  perforaed. 


Brief  Explanation 


Lines  4 -6 

Updates  the 

location  of  the 

entity. 

decre sents 

the  nuaber  of 

future 

schedulings. 

and  schedules 

another 

event. 
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CODE 


4 

5 

6 

7 

8 
9 


EVENT  QUIK . MOVE  GIVEN  B,  COUNT,  INTERVAL 
DEFINE  B, COUNT  AS  INTEGER  VARIABLES 
DEFINE  INTERVAL  AS  A  REAL  VARIABLE 
CALL  LOC(B) 

IF  COONT  GT  0  AND  KKILL^B^  NE  1  AND  HKILLJB1  NE 


SCHEDOLE  A  QUIK. HOVE  GI 

ALNATS 
RETURN 
END 


B,  COUNT-1,  INTERVAL  IN 

INTERVAL  UNITS 
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i  17.  Routine  MISE.SCHED 

i 

Purpose 

t 

1  Routine  MINE . SCHED  produces  the  distance  that  an 

activating  minefield  entity  has  to  travel  in  order  to 
encounter  a  sine.  This  routine  is  called  fro*  routines 
DROP. PLOW,  8P. ENTRY,  and  BP. INTERNAL. 

Given  Arguments  Integer 

FLD-  Pointer  to  the  field  in  question. 

VEH-  Pointer  to  the  element  being  moved. 


Global  Variable  Beal 


TARDia  (3-D) 


Contains  the  target  dimensions  of  all  entity 
types  in  the  simulation.  This  is  indexed  by 
STS. TYPE  and  NPN.TYPE  of  the  element. 


Permanent  Attribute  Integer 


NIT. BELT  (1-D) 


This  PLATOON  LEADER  attribute  stores  the  number 
of  the  next  mine  belt  to  be  encountered  in  the 
minefield.  It  allows  the  platoon  to  move 
through  a  ainefield  as  an  organized  unit. 


Recursive  Variable  Integer 
THE 

Pointer  to  an  element  in  the  platoon  of  the 
activating  entity. 
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Recursive  Variable 


Real 


ANGLE 

Set  to  the  direction  of  movement  of  the  entity. 


DRAW 

Contains  the  value  of  a  random  number  froa  a 
Onifora  (0,1)  distribution. 


EXPECT. DIST 

The  reciprocal  of  the  width  times  the  density 
of  the  scatterable  minefield. 


MF . DENSITY 

Is  the  nunber  of  aines  in  the  minefield  divided 
by  the  area  of  the  field. 


TESTA 

Is  the  direction  of  movement  of  the  entity 
ainus  the  orientation  angle  of  the  ellipse. 


NIDTH 


Takes  on  several  values  during  this  routine 
depending  upon  the  situation. 

Trip  wire  length  (TNL)  -  If  infantry  in  an 
anti-personnel  frag  field. 

Two  times  the  TIL  plus  the  VI  -  If  a 
vehicle  is  in  an  anti¬ 
personnel  f?ag  field. 

vehicle  width  -  If  a  vehicle  is  in  an 
anti-tank  field. 


Set 


PLT.  UNIT  ( 1-D) 

This  set  is  owned  by  the  peraanent  entity 
PLATOON  LEADER.  It  contains  the  list  of 
temporary  entities  owned  by  this  platoon. 
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Temporary  Attribute  Integer 
COLOR 

Indicates  the  color  of  the  element. 

0  red  (attacker) 

1  blue  (defender) 

FLO .NO 

Name  of  the  field  involved  in  any  pending 
internal  action. 


NAH.FLD 


This  is  the  sequential  id  number  in  order  of 
field  creation. 


MASS 


The  element  number  of  the  entity. 


PLT 


The  number  of  the  platoon  to  which  the  entity 
belongs. 


STS. TYPE 


This  represents  the  general  class  of  the 
system  of  the  entity. 

1  tanks 

2  mounted  infantry 

3  dismounted  infantry 

5  SEiu“T 

6  air  defense 

7  bunker 

8  comm/ew/acq/intel 

9  other 
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WHAT. BELT 


This  entity  attribute  keeps  the  updated  belt 
number  that  is  to  be  encountered  next. 


WPN.TTPE 


Describes  the  specific  system  within  the  system 
code.  For  example,  system  type  1  is  a  tan x  and 
weapon  type  four  for  this  system  indicates  an 
A  VlB. 


Temporary  Attribute  Heal 
ANGLE. FLD 


Orientation  angle  in  radians  measured 
counterclockwise  from  the  east  to  the  major 
axis  of  the  elliptical  field. 


ABEA.FLD 

This  field  attribute  carries  the  area  of  the 
field  in  meters  squared. 


DIR.OF.fl VHT 

Indicates  the  entity's  direction  of  movement 
measured  in  radians  from  east. 


FLD.INT.DIST 


This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


PI. FLD 


The  activation  level  of  the  minefield 


0 

1 

*  of  mines 


not  activated 

activated  patterned  minefield 
activated  scatterable  minefield 


P2.FLD  (Appendix  D) 
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P3.FLD 


Mine  Type  (1-11) 


1  M70  Scatterable  Anti-tank  aine 

2  M56  Scatterable  Anti-tank  aine 

3  M21  Hand-eaplaced  Anti-tank  aine 

4  815  Hand-eaplaced  Anti-tank  aine 

5  M 19  Hand-eaplaced  Anti-tank  aine 

6  M 14  Anti-personnel  blast  a^ne 

7  825  Anti-personnel  blast  aine 

8  816  Anti-personnel  frag  aine 

9  ADAM  Anti-personnel  frag  fine 

10  M74  Anti-personnel  frag  nine 

11  clayaore  Anti -personnel  frag  aine 


SAMAJ.FLD 

The  seai-aajor  axis  length  of  the  elliptical 
field. 


X.  CORHEMT 

The  X-coordinate  for  the  entity  as  of  the  last 
aoveaent  update. 

Y. CTOHEST 

The  Y-coordinate  for  the  entity  as  of  the  last 
aoveaent  update. 

Brief  Explanation 

Lines  4-7  Checks  if  the  ainefield  is  still 

active.  This  is  done  priaarily  for 
the  Anti-personnel  ainefields. 

Lines  8-35  Siaulates  the  Anti-personnel 

ainefields. 

Lines  9-19  The  Anti-personnel  blast  ainefield  is 
aodelled. 
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Line  10 


Lines  11-14 


Lines  15-18 


Lines  20-35 


Lines  21-22 


Lines  24-26 


Line  28 


Lines  30-32 


Determines  the  minefield  density  in 
sines  per  square  meter. 

Calculates  the  distance  to  a  mine 
encounter  for  a  vehicle  moving 
through  an  inti-personnel  blast 
minefield. 

Calculates  the  distance  to  a  mine 
encounter  for  a  dismounted  soldier 
moving  through  an  Anti-personnel 
blast  minefield. 

Simulates  the  Anti-personnel  frag 
minefield. 

Sets  the  distance  to  a  Claymore  mine 
detonation. 

Calculates  the  width  of  the  lane  made 
by  a  vehicle  moving  through  an  Anti¬ 
personnel  frag  minefield. 

Obtains  the  effective  length  of  the 
AP  frag  mine  in  question. 

Calculates  the  minefield  density. 
This  density  and  the  effective  lane 
width  are  used  to  obtain  an  average 
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Line  35 


Lines  36-58 


Lines  38-42 


Lines  43-58 


Lines  44-47 


Lines  48-54 


sine  encounter  distance.  The 
exponential  distribution  is  then 
saapled  to  get  the  actual  distance  to 
the  next  aine. 

Oecreaents  the  nuaber  of  nines  in  the 
ainef ield. 

Models  the  effects  of  Anti-tank 
ainef  ields. 

Obtains  a  minefield  density  and  the 
width  of  of  the  activating  entity. 
An  average  distance  to  aine  encounter 
is  calculated.  A  distance  is  saapled 
froa  an  exponential  distribution 
using  the  above  average  distance 
value. 

Siaulates  a  patterned/belted 

ainefield. 

Updates  the  next  nine  belt  to  be 
encountered  by  the  platoon  eleaents. 
Calculates  the  distance  to  the  next 
nine  encounter  using  the  distance 
between  the  belts  and  the  orientation 
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CODE 


| 


of  the  minefield.  Red/Attacking 
elements  only  are  affected. 

Lines  55-57  Simulates  that  blue  elements  know 
where  the  planned  mine  lanes  are  in 
their  own  minefields.  These 

minefields  have  no  effect  on  the 
defender. 

Lines  59-61  Dismounted  infantry  will  not  detonate 
Anti-tank  nines. 


ROUTINE  NINE. SCHED  GIVEN  VEH# FLD 
DEFINE  VEH #FLD#TNK  AS  INTEGER  VARIABLES 
DEFINE  DRAW.HF. DENSITY. EXPECT. DIST, ANGLE, THETA, WIDTH 
AS  REAL  VARIABLES 

IF  PI.  FLD  (FLD)  «  0.0  "NOT  ACTIVE  ANI  BORE 
LET  FLD.INT.DIST  (VEH)  ■  RINF.C 
RETURN 

IFflp?;FLD(FLD)  GE  6  "ANTI-PERSONNEL  HINES 
IF  P3.FLD  (FLD)  LI  8  "  NINE.  TYPE*AP  BLAST 

LET  HF. DENSITY  »  Pi .FLD (FLD) /AREA. FLD (FLD) 

*  *  PI .FLD  ■ NUNBER. NINES 
IF  STS. TYPE  (VEH)  HE  3 
LET  WIDTH  « 

TARDI9  (STS. TYPE (VEH) # HPN. TYPE  (VEH) ,6) 
LET  EXPECT. iJlST  »  _  .  _ 


1 . 0/( WIDTH* HF. DENSITY) /3. 0 
LET  FLD.INT.DIST  (VEH)  * 

EXPONENTIAL.  F  (EXPECT.  DIST,  7) 
ELSE  „  .  _ 

LET  DRAW>UNIFORH.F(0.,1.,7) 

LET  DRAW»1-DRAW 

LET  FLD .INT. DIST  (VEH) * 

((-2.5)  *LOG .E  .F  (DRAW) )  /  (HF.  DENS  ITY°.  12) 

ALWAYS 

ELSE  "HISS  TYPE  »  IP  FRAG 

IF  P3. FLD (FLD)  EQ  11.0 

"CLA1  SORE  NINE  14  BY  24  BY  90  DEGREES 
LET  FLD.INT.DIST  (VEH)  *  . 2*SAflAJ. FLD (FLD) 
ELSE 

IF  SYS. TYPE  (VEH)  NE  3 
LET  WIDTH  « 

TARDIH  (SYS.  TYPE  (VEH)  #  WPN  .  TYPE  (VEH)  .6)  ♦ 

(P2.  FLD  (FLD)/.  707) 

BLSB 

LET  NIDTH  ■  P2 . FLD (FLD) /.707 
ALWAYS 
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LET  HF.  DENSITY  =  PI.  FLO  (FLO)  /AREA.  FLD  (FLD) 
LET  EXPECT. DIST  *  1.0/ (WIDTH* HP. DENSITY) 
LET  PLD .INI. DIST  (V2H)  * 

EXPONENTIAL .F (EXPECT. DIST, 7 

ALWAYS 

ALWAYS 

SUBTRACT  1  FROH  PI. FLD  (FLD) 

ELSE  * • ANTI-TANK  HINES 

IF  SYS. TYPE  (VEH)  HE  3  "SOHE  TYPE  OF  VEHICLE 


.FLD  I 


SNTIAL  .F  (EXPECT. DIST, 7) 


CF  SYS .  TYPE  (VEH)  BE  3  •  • 
IF  P3.  FLD  (FLD)  LT  3 

"  P3.FLD  *  HINE.TYP 


"  P3.FLD  *  BINE. TYPE  //  SCATTEEABLE  HINES 
LET  HF. DENSITY  *  PI . FLD (FLD) /AREA. FLD (FLD) 

' *  P 1 .FLD  a HD ABES. HINES 
LET  WIDTH  * 

TARDIH(SYS.TYPE(VEH),WPH.  TYPE  (VEH)  ,6) 
LET  EXPECT.  DIST  *  1 . 0/(WIDTH*HF. DENSITY) 

LET  FLD. IHT. DIST  (VEH)  » 

EXPONEN UAL .  F (EXPECT .DIST, 7) 
ELSE  ' *  A  BELTED  HINEFIELD 


IF  COLOR  (VEH)  »  0  "RED  FORCE  WILL  HIT  HINES 
IF  DIR.OF.HVHTjVEH)  LT  0.0 
LET  ANGLE  *  360/RXDIAN.C  ♦  DIR .OF. HVHT (VEH) 
ELSE  LET  ANGLE  -  DIR. OF. HVHT (VEH) 

ALWAYS  LET  THETA  «  ANGLE  -  ANGLE.  FLD  (FLD) 

• • P2.FLD  *  BELT. SEPARATION 
LET  FLD. IHT.  DIST  (VEH)  * 

P2  . FLD  (FLD) /ABS.  F  (SIN.  F  (THETA) ) 
ELSE  "BLUE  FORCE  KNOWS  WHERE  THE  LANE S  ARE 
LET  FLD  .IHT. DIST  (VEH)  «  RINF.C 
ALWAYS 
ALWAYS 

ELSE  "DISHOUNTED  INFANTRY  IN  A  AT  HINEFIELD 
LET  FLD. IHT. DIST  (VEH)  »  RINF.C 
ALWAYS 
ALWAYS 

PRINT  1  LINE  WITH  BAHE  (VEH)  ,X.  CURRENT  (VEH)  , 

Y. CURRENTJVEH) .TIHs. V, 

NAH.FLD(FLD) .FLD. IHT. DIST (VEH)  AS  FOLLOWS 


HIRE  DET  SCHED 

65  RETURN 

66  END 


DETD>******.** 


?=**••  FLD**** 
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18.  Soatiae_Gj£. DgCISlga 

Purpose 

Routine  SAP. DECISION  allows  the  entity  and  his 
platoon  the  options  of  going  to  the  gap  obstacle  to  atteept 
a  bull  through  or  breach,  and  the  option  to  bypass  or  lane 
select,  whichever  is  applicable.  This  routine  is  called 
froa  routine  PLD.ACT. 

Given  Arguments  Integer 

A 

Pointer  to  the  entity  that  has  entered  the 
decision  ellipse. 

PLD-  pointer  to  the  field  in  question. 

Events  Scheduled 

DIVERT  (this  appendix) 

QOIK.flOVE  (this  appendix) 

TUBE. ABOUND  (this  appendix) 

Global  Variable 

PLD.  POINTER  (1-D)  INTEGER 

This  1-disensional  array  contains  the  temporary 
field  pointers.  This  enables  the  user  to 
access  the  obstacles  by  using  the  sequential 
order  nusbers  given  the  fields  on  input. 

TRAP. CONTROL  (3-D)  REAL  (Appendix  A) 
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Recursive  Variable 


Integer 


BRIDGE. STAT 


Contains  the  status  of  the  A VLB  in  the  platoon. 


COUNTER 


Contains  the  nusber  of  five  second  sore 
increaents  to  get  fros  the  decision  ellipse 
through  the  obstacle  under  the  worst  of 
conditions. 


EQUIP.  STAT 

Contains  the  status  of  the  blade  tanks  in  the 
platoon. 


I  -  Index  for  a  do  loop. 


KH Of. LEVEL 


Contains  the  value  of  the  field  attribute 

P6.PLD.  This  is  the  state  of  innelligence 
known  about  the  obstacle. 

0  no  knowledge  exists 

2  knowledge  exists 

3  knowledge  exists  and  a  lane 

exists 


OB S. FLO 


The  tesporarj  field  pointer  of  the  obstacle. 


OB S. HUM 


The  nusber  of  the  obstacle  to  our  front.  This 
nusber  is  taken  fros  the  field* s  seguence  on 
input. 


Recursive  Variable  Beal 
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DI ST. AHA Y 


This  is  the  distance  to  the  obstacle  £roa  this 
decision  ellipse. 


INTERV 


A  constant  tern  that  is  set  so  that  elaaent 
locations  are  updated  every  five  seconds  during 
a  saali  portion  of  the  simulation. 


SHIN. OBS 

Receives  the  value  in  aeters  of  the  seai-ainor 
axis  of  the  gap  obstacle  ellipse  to  the  front. 


Routines  Called 


JUNK. ALIVE  (this  appendix) 


Temporary  Attribute  Integer 


BYPASS 


This  variable  is  an  arguaent  for  event  divert. 
It  carries  the  route  nuaber  that  will  cause 
lateral  aoveaent. 


DIRC.ON. RT 


Indicates  whether  or  not  a  vehicle  is  aoving 
forward  or  backward  on  his  route. 

0  Vehicle,  is  aoving  in  order  of 

increasing  HCP  numbers  along  the 
route,  (forward) 

1  Vehicle  is  aoving  in  order  of 

decreasing  HCP  numbers  along  the 
route,  (backward) 


END. AREA 


The  nuaber  which  identifies  the  ending  aoveaent 
area  for  this  entity. 
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PLD.&KT 


Code  describing  the  hind  of  action  for  pending 
internal  actions. 


PLD.HO 

Naae  of  the  field  involved  in  any  pending 
internal  action. 


FORHACODE 


The  foraation  nuaber  of  the  foraation  to  be 
used  by  the  platoon. 

0  not  in  foraation,  vehicle  aoves 
along  route  without  offset. 


HOLD. PORH 


This  unit  attribute  is  a  storage  place, 
the  units  foraation  nuaber  for  the 
(FORHACODE)  can  be  placed  when 
aoveaent  is  appropriate. 


the  p 
lateral 


where 
la toon 
route 


HO  HE 


This  variable  is  an  arguaent  for  event  DIVERT. 
1 t  carries  the  HCP  nuaber  that  will  cause 
lateral  aoveaent. 


NEXT. HCP 


Hoveaent  control  point  nuaber  (on  the 
designated  Route)  toward  which  the  eleaent  is 
now  aoving. 

0  end  of  route  has  been  reached 


NUH. P0IHT2R 


This  variable  is  an  arguaent  for  event 
QOIK.HOVZ.  It  carries  the  nuaber  of  the  entity 
to  be  aoved. 
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REP. NUMBER 


This  variable  is  an  arguaent  for  event 
QUIK. MOPE.  It  carries  the  number  of  iterations 
of  scheduling  left  for  this  event  to  perform. 


ROUTE 


Indicates  the  nuaber  of  the  route  along  which 
the  elenent  is  travelling. 

0  not  using  a  route 


SIDE. STEPPER 


This  variable  is  an  argument  for  event  DIVERT. 
It  carries  the  nuaber  of  the  entity  to  be  aoved 
laterally. 


ST  ART.  AREA 

The  nuaber  which  identifies  the  starting 
aoveaent  area  for  this  entity. 


STS.TYTE 


This  represents  the  general  class  of  the  system 
of  the  entity. 

1  tanks 

2  mounted  infantry 

3  dismounted  infantry 

4  artillery 

5  air 

6  air  defense 

7  bunker 

8  coam/ev/acq/intel 

9  other 


TWIST 


This  variable  is  an  arguaent  for  event 
TURN. AROUND,  it  carries  the  number  of  the 
entity  to  be  turned  in  the  opposite  direction. 
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TIP. FLD 


Field  type  code 

1  -  a  mandatory  dismount  field 

2  -  a  minefield 

3  -  a  minefield  decision  field 

4  -  a  tank  ditch 

5  -  a  road  crater 

6  -  a  blown  bridge  (short-wet  gap) 

7  -  a  gap  decision  field 


Temporary  Attribute  Beal 
FLD. INT. DIST 


This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


INT. TIRE 


This  variable  is  an  argument  for  event 
QOIK.HOVE.  It  carries  the  time  interval  number 
when  the  next  event  is  to  occur. 


Pi. FLD  (appendix  d) 
P2.FLD  (Appendix  D) 
P3.FLD  (Appendix  D) 
P4.FLD  (Appendix  D) 
PS. FLD  (Appendix  D) 
P6.FLD  (Appendix  D) 


SARIN. FLD 

The  semi-minor  axis  length  of  the  elliptical 
field. 
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F/G  13/7 


AD-AU9  326 

Unclassified 


NAVAL  POSTGftAOUATC  SCHOOL  MONTEREY  CA 

THE  ENGINEER  EFFECTS  MOOULE  FOR  THE  STAR  COMOAT  MODEL. <U> 
MAR  62  SC  MAIN*  J  V  MUOO 


SPD 

The  entity* a  speed  at  the  end  of  the  aost 
recent  aoveeent  update. 

IC.PLD 

The  x-coordinate  of  the  center  of  an  elliptical 
field. 

YC .  PLD 

The  T-coordinate  of  the  center  of  an  elliptical 
field. 

Brief  Explanation 

Lines  10-13  Interchanges  the  value  of  HOLD. FORM 
and  FOBBACOOB.  This  allows  the 
entity  to  pick  up the  route  foraation 
if  applicable. 

Lines  15-19  Checks  if  the  decision  ellipse  is  on 
a  bypass  around  the  obstacle  and 
takes  appropriate  actions  if  it  is. 

Lines  20-23  Oissounted  infantry  are  not  effected 
by  gap  type  obstacles. 

Lines  24-25  Links  to  the  knowledge  attribute* 
P6.FLD,  of  the  obstacle  to  the  front. 

Lines  26-27  Turns  the  entity  around  if  he  is 
cosing  back  fros  the  obstacle. 
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Linas  28-31 


Lines  34-40 


Line  41 


Lines  42-57 


Lines  58-68 


Line  70 


Allows  the  nsec  to  stipulate  if  a 
bypass  is  a  viable  option  oc  if  the 
entity  is  going  to  "bull  through". 
Sets  the  counter  variable  to  the 
appropriate  nusber  of  QOIK.BOVE 
iterations  needed  to  get  to  the  gap 
obstacle. 

Checks  on  the  status  of  the  platoon's 
AVLfis  and  dozer  blade  tanks. 

Allows  the  entity  that  has  knowledge 
of  a  lane  in  the  obstacle  to  sove  to 
the  lane*  if  his  platoon  is  void  of 
breaching  egipsent. 

If  the  activating  entity's  platoon 
does  not  possess  the  reguired 
breaching  equipaent  for  the  obstacle 
encountered  and  there  is  knowledge  of 
the  obstacle*  then  the  entity  can  go 
to  his  bypass  route  and  novesent 
control  point. 

Schedules  five  second  novesent 
updates  for  the  entities  going  to  the 
gap  obstacle. 
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CODS 


1  ROUTINE  SAP. DECISION  GIVEN  A,  PLD 

2  DEFINE  A, FLD.  OBS . NOE, OBS.  FLD, SNOW. LEVEL .EQUIP. STAT, 

3  I, BRIDGE. STAT,  COUNTER  AS  INTEGER  VARIABLES 

4  DEFINE  INTSRV,  SHIN. OBS,  DIST* ABAI  AS  REAL  VARIABLES 

5  LET  FLD.NO(A)*FLD 

6  LET  FLD.  ART  (A)  *TYP.  FLD (FLD) 

7  LET  P4.FLD  (FLD)  *  HOOTEjA) 

8  LET  PS*  FLO  (FLD)  *  NEXT.MCP(A) 


LET  FLD.  ART  (1)  *TYP. 
LBT  P4.FLD  (FLD)  *  BC 
LET  P5.  FLD  (FLD)*  HI 
LET  INTBRV  *  5.0 
IP  HOLD.  FORE  (A)  NE 
LET  FORBACODB  (A) 
LBT  HOLD. FORE  (A) 


f(l)  *TYP.  FLD  (FLD) 

(FLD)  *  HO  DTE  i  A) 

(FLD)*  NEXT. NCR  (A) 

•  5.0 

BB<A)  NE  999 

SACODS  (A)  *  HOLD.  FORE  (A) 

D.FORB  (A)  *  999 


IF  HOLD.  FORH  (A)  NE  999 

LET  FORBACODB  (A)  *  HOLD.  FORE  ( 
LET  HOLD.  FOBS  (A)  *  999 

i«*$Z!*LINR  TO  OBSTACLE  SNOWLBDG 
LET  OBS.NOB  *  IET.F (P3. FLD  (FLD) ) 


EDGE  ATTRIBUTE****** 


IF  OBS.NOB  *  0 

*  *  THIS  ELLIPSE  CIBCOBVSNXS  THE  OBSTACLE 
LBT  FLD.INT.DXST(A)  *  BINF.C 
BE TORN 
OTHER HISE 

IF  SYS.  TYPE  (A)  *  3  ' '  DISHOONTED  INFANTRY 
LBT  FLD. INT. DIST (A)  *  RINF.C 

othHwise 

LET  CBS.  FLD  *  FLD. POINTER  (OBS.NOB) 

LET  SHOW.  LEVEL  *  INT.  F  (P6.  FLD  (OBS. FLD) ) 

IF  DISC. OH  . RT  (A)  *  1 

SCHEDULE  A  TOBN.AROOHD  GIVEN  A  HON 
ELSE 


NE  0.0 

XZSTS  /FALSE- NO  BYPASS  (BOLL-LANE) 


ALWAYS 


IF  PI. FLD (FLD)  HE  0.0 

'•  BYPASS  BUSTS  /FALSE- NO  BYPASS  (BOLL-LANE) 
LET  TBAF.  CONTROL  (OBS.  BOH,  ROOTS  (A)  ,2)  * 

NEXT.BCP  (A) 


s  tmi*  .INT. DIST  (A)  *  RINF.C 

34  IF  PS  .  FLD  (FLD)  LB  0 

35  LET  SHIN. DBS  *  SAEIN • FLD (OBS . FLD) 

55  LET  DIST. AWAY  * 

SQRT.F ( (XC. FLD (FLD)  -XC. FLD (OBS. FLD)  )  **2* 

37  (IC.  FID  (FLD)  -IC.  FLD  (OBS.  FLD)  )  **2) 

38  LET  COUNTER  * 

I NT  .  F  Ul  NT ERV ♦  (DIST  .  A W AY* 2* SHIN  .  0 BS )  /SP D  (A)  >  /IN TERV) 

39  LET  P6. FLD  (FID)  *  COUNTER 


tOPU 


NR. ALIVE  GIVEN  A  YIELDING 

EQUIP . STAT , BRIDGE. STAT 


IF  ENOW. LEVEL  *  3 

IF  TYP. FLD  (OBS. FLD)  EQ  4  1 'TANS  DITCH' 1  AND 

if 

FOR  I  *  1  TO 

DIfi.F  (TRAP .CONTROL  (OBS. HOH,*,*)l ,  DO 
IF  T R AF . CONTROL  (0  BS  •  N  OH  ,  1,3 )  SQ  RINF.C  a 
AND  TRAP. CONTROL (OBS.  NOE, I, 2)  NE  0.0 
SCHEDULE  A  DIVERT j A. 

INI.  F  (TRAP.  CONTROL  (OBS.  N0B,1 , 1)  )  . 
INI.  F  (TRAP. CONTROL  (OBS.  H0H,I,2MT 


3 NT  ML  ( 
SCBBDOLB  A  DIVERT  I 
INI. F (TRAP. CON 
INI. P (TRAP. CON 


■H3K 


OTHER RISE 

IS1  SNOB.  LEVEL 
"LANE  EXISTS- 
ALWAYS 


NOT  PRIVY  TO  ITS  LOCATION 
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19.  &attiiag_jgg&.M,ng 


Purpose 

Soutine  JOBS. ALIVE  checks  the  status  of  the  platoon 
dozer  blade  tanks  and  vehicle  launched  bridges.  This 
routine  is  called  by  routines  GAP.D2CISI0M#  GAP. 2HTBY,  and 
events  HEAVY, JO HK,  and  GAP. JOCK. 

Given  Arguaents  Integer 

B 

Pointer  to  the  entity  who' s  platoon  status  is 
being  checked. 

Yielding  Arguaents  Integer 

BRIDGE. STAT 

Contains  the  status  of  the  AVLBs  in  the 
platoon. 

BQ0IP.S1AT 

Contains  the  status  of  the  blade  tanks 
in  the  platoon. 

Recursive  Variable  Integer 
TIK 

Pointer  to  an  eleaent  in  the  platoon  of 
the  activating  entity. 


Teaporary  Attribute  Integer 


BLADE. COHO 


This  unit  attribute  gives  the  tanJc  the  ability 
to  have  a  dozer  blade  characteristic. 


0-no  blade  available 

1-  blade  available  but  not  in  use 

2- blade^  being  used  or  vehicle  is  self 
breaching 


SKILL 

Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 

0  no 

1  yes 


SKILL 

Indicates  whether  an  entity  has  sustained  a 
nobility  kill. 

0  lo 
1  yes 


PLT 

The  nuaber  of  the  platoon  to  which  the  entity 
belongs.  ' 


SIS. TYPE 


This  represents  the  general  class  of  the  systea 
of  the  entity. 


§ 


4 


tanks 


■ousted  infantry 

a  JfSr  *a****tr* 

air.  defense 
hunker 

coas/ew/acq/intel 

other 


ftl.TIPS 

Describes  the  specific  systes  within  the  systea 
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T-V 


code.  For  exaaple,  systea  type  one  is  a  tank 
and  weapon  type  four  for  this  systea  indicates 
an  1»Lb: 


Brief  Explanation 


Lines  3*14  Checks  the  platoon  for  the  presence 


of  aliwe  AVLBs  and  dozer  blade  tanka. 
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€ 


20 


Purpose 


UZil 


Routine  GAP.  EMTBT  allows  an  entity  to  taice  the 

appropriate  actions  when  encountering  a  gap  type  obstacle. 

This  routine  is  called  fros  Boutins  FLO. ACT. 

Given  Arguments  Integer 

A  -  pointer  to  the  entity  that  just  entered 
the  gap  obstacle. 

FLO-  Pointer  to  the  field  in  question. 

Events  Scheduled 

GAP. JOCK  (this  appendix) 

|  HALT  (this  appendix) 

HBATT.J01K  (this  appendix) 

TOB1.ABOOID  (this  appendix) 

Global  Variable  Beal 

TBAF.COHTHOL  (3-0)  (Appendix  A) 

Recursive  variable  Integer 

B1IDGB.STAT 

Contains  the  status  of  the  AVLBs  in  the 
platoon. 

C 
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EQUIP.  STAT 

Contains  the  status  of  the  blade  tanks  in  the 
platoon. 


KH  01 .  LEV  EL 


Contains  the  mine  of  the  field  attribute 
P6.PLD.  This  is  the  state  of  intelligence 
known  about  the  obstacle. 

0  no  knowledge  exists 

2  knowledge  exists 

3  knowledge  exists  and  a  lane 

exists 


OBS.WOH 


Receives  the  value  of  the  field  attribute 
S&H.FL0.  This  is  the  sequential  id  number  in 
order  of  field  creation. 


TBR 


Pointer  to  an  eleaent  in  the  platoon  of  the 
activating  entity. 


Recursive  Variable  Beal 
SZT.BBP. IZHS 

This  is  the  tiae  between  status  checks  on  the 
breaching  operation. 


SHIR 

This  variable  is  set  to  the  seai-aiaot  axis 
length  of  the  elliptical  field  in  aeters. 


Routines  Called 
HI  DEB 

l  routine  used  to  deteraine  the  a icro- terrain 
elevation  for  a  selected  eleaent. 
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JOSK. ALIVE 


(this  appendix) 


Set 


PLT.OHIT  (1-D) 


This  set  is  owned  by  the  peraanent  entity 
PLATOON  LEADER .  It  contains  the  list  of 

teaporary  entities  owned  by  this  platoon. 


Teaporary  Attribute  Integer 
BLADE.  COMO 

This  unit  attribute  gives  the  tank  the  ability 
to  have  a  dozer  blade  characteristic. 


DEFMOB 


The  current  position  or  activity  of  an  eleaent. 

full  defilade 
turret  de  ' 
firina  d 

Bovin,  ,_r_ 
the  terrain 


4 

5 


if*  (lelfl  aleiietej 


_  e ter mined  by 

reacfied'  'ZInai°area  in  aoveaent 


ELD. AKT 

Code  describing  the  kind  of  action  for  pending 
internal  actions. 


FLO. FOBS 

This  unit  attribute  gives  the  entity  the 
ability  to  change  foraations  when  encountering 
an  obstacle. 


FLD.BO 

■aae  of  the  field  involved  in  any  pending 
internal  action. 
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RAH.FLD 


This  is  the  seguential  id  nuaber  in  order  of 
field  creation. 


PIT 


The  nuaber  of  the  platoon  to  which  the  entity 
belongs. 


BOOTS 


Indicates  the  nuaber  of  the  route  along  which 
the  element  is  travelling. 

0  not  using  a  route 


SABOT. SHOOTEB 


This  variable  is  an  arguaent  for  event 
GAP. JOCK.  It  carries  the  nuaber  of  the 
activating  entity. 


SLOB. DORS 

This  variable  is  an  arguaent  for  event  HALT. 
It  carries  the  nuaber  of  the  entity  to  be 
stopped. 


STATUS 


This  variable  is  an  arguaent  for  event 
HSAVT.JOSK.  It  carries  the  nuaber  of  the 
entity  to  be  updated. 


STS.TTPS 


This  represents  the  general  class  of  the  systes 
of  the  entity. 


1 

i 

i 


8 

9 


tanks 

lounted  infantry 
lis Boosted  infant 
irtillery 

lir  defense 
bunker 

soas/es/acg/intel 
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TWIST 


This  variable  is  an  argaaent  for  event 
TORN. ABOUND.  It  carries  the  nuaber  of  the 
entity  to  be  turned  in  the  opposite  direction. 


TIP.FLD 


Field  type  code. 

1  -  a  mandatory  disaount  field 

2  -  a  minefield 

3  -  a  minefield  decision  field 

4  -  a  tank  ditch 

5  -  a  road  crater 

6  -  a  blown  bridge  (short-wet  gap) 

7  -  a  gap  decision  field 


WPH.TYPE 


Describes  the  specific  systea  within  the  system 
code.  For  example,  systea  type  1  is  a  tank  and 
n  type  four  for  this  systea  indicates  an 


Temporary  attribute  Real 
PLD.IWT.DIST 

This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


P1.FLD 


This  gap  field  attribute  is  a  flag  that 
specifies  activation  state. 

0  not  activated  yet 

1  this  is  an  active  gap  obstacle 


P6.FLD 


This  is  the  state  of  intelligence  known  about 
the  obstacle. 


0 

2 

3 


no  knowledge  exists 
knowledge  exists 
knowledge  exists  and  a  lane 
exists 


P7.FLD 


This  ainefield  attribute  contains  the  lane 
foraation  nuaber. 

SAHIH.FLD 

This  field  attribute  is  the  seai-ainor  axis 
length  of  the  elliptical  field  in  aeters. 

Brief  Explanation 

Lines  16-19  If  the  obstacle  is  not  activated  yet 
then  the  activating  entity  is  allowed 
to  aove  freely  through  this  field. 

Lines  20-23  Disaounted  infantry  soldiers  are  not 
affected  by  gap  type  obstacles. 

Lines  24-27  Hhen  the  entity  is  200  aeters  froa  a 
large  hole  in  the  ground,  he  knows 
the  gap  exists. 

Lines  28-36  If  this  route  is  on  a  cleared  lane 
through  the  obstacle,  change  the 
foraation  of  the  platoon  to  a  coluan 
and  continue  at  present  speed  toward 
the  crossing  site. 

Line  37  Checks  the  platoon  AVLB  and  blade 

tank  status. 

Lines  41-43  If  an  entity  has  to  "bull  through" 
but  a  breaching  operation  is  already 
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4 


than  the 


underway  or  his  route, 
entity  will  stop  and  cover  this 
operation  by  direct  fire. 


When  an 

entity  has 

to  "bull 

through" 

and  no 

breaching 

operations 

are 

ongoing 

for  his 

route. 

then 

the 

entity 

will  aove 

to  the 

gap 

and 

attempt  a  self  breach. 

Lines  h 7-56  If  the  entity  has  a  bypass  route  but 
his  platoon  is  void  of  appropriate 
breaching  equipment  forthis  obstacle, 
then  the  activating  entity  and  his 
platoon  will  turn  around  and  aove 
back  toward  the  decision  ellipse. 

Lines  60-65  If  the  entity  is  an  A TLB,  then  it 

will  proceed  to  the  gap  to  attespt  a 
breach/span.  The  flag  for  an  ongoing 
breach  is  set  to  the  entity's  platoon 
nusber. 


Lines  66-70 

If  the  entity 

is  a 

blade  tank 

and 

this  obstacle 

M 

P> 

road  crater 

or 

tank  ditch. 

then 

the  tank 

will 

proceed  to  the  gap  to  attespt  a 
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breach.  The  flag  for  an  ongoing 
breach  is  set  to  the  blade  tank's 
platoon  nuaber. 

Lines  71-72  The  vehicles  in  the  platoon  not 
egaipped  with  breaching  devices  will 
stop  and  cover  the  gap  clearing 
operation  by  direct  fire  fros  half 
defilade,  i  situation  report  on  this 
operation  is  scheduled  in  the  future. 


CODE 


4 

5 

S 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 


BOOTIES  GAP.BHTBI  GIVEN  1,?LD 

DEFINE  A.PLD. KNOB. LEVEL.OBS. NOE. TMK. EQUIP. STAT, 
BRIDGE .ST IT  AS  INTEGER  VARIABLES 
DEFINE  SIT.BEF. TIES. SHIN  AS  BEAL  VABXABLSS 
SOBSTITOTE  THESE  3  LINES  FOB  SOFPOBT. SHOOT 
SCHEDULE  A  HALT  GIVEN  A  NON 

LET  DEFNOHJ  A)  »  4  *  ' HALF  DEFILADE'*  CALL  HIDES  (A) 
LET  FLD .INT.DIST (A)  »  50.0  "A  HOST  DISTANCE 
LET  FLD.  HO  (A)  «  FLD 
LET  PLD.  AKT(l)  «  TIP.  FLD (FLD) 

LET  KNOH.  LEVEL  «  INT.  F  (P6  .  FLD  (FLD)  ) 

LET  OBS.NOH  *  HAH. FLD  (FLD) 

LET  SIT. BEP.TIHE  *  15.0  "THE  TIHE  OF  STATOS  CHECKS 
LET  TBAF. CONTROL  (OBS.IDH,  BOOTS  (A)  ,1)  «  BOOTS  (A) 

LET  SHIN  «  SAHIN .  FLD  (FLD) 

IF  PI. FLD  (FLD)  EQ  0.0  "NOT  ACTIVATED  XET 
LET  FLD. INT.DIST (A)  *  BINF.C 
RETURN 


BOOTS  (A) 


18  HETUBN 

19  OTHERWISE 

20  IP  SYS.TY 

21  LET  PL 


IF  STS. TYPE  (A)  «  3 

HT  FLD.INT.DIS 
TO  BN 
OTHER VISE 
IF  KNOW. LEVEL  LE  1 
LET  KNON. LEVEL 


«  3  "DISHOOBTED  INFANTBT 
DIST(A)  «  BINF.C 


"NO  KNONLEDGE  EXISTS 
2 


LET  P6, FLD  I  FLD)  «  2 

ALWAYS  • '  THEY  KNOB  THE  OBSTACLE  EXISTS 
IF  KNON. LEVEL  EQ  3 


KNOW. LEVEL  EQ 
IF  TIP. FLD (FLD 
(TIP.  FLD  (Ft 
T5AF.CONTBQ 


)  HE  4  "NOT  A  TANK  DITCH"  OB 
D)  EQ  4  '  'TANK  DITCH"  AND 

‘p-dMIi'i’li’.o*0 

H  (A)  -  INT .  F  (P7  .  FLD  (FLD)  ) 


BETOBN 

OTHERWISE 

ALWAYS 

CALL  JONK. ALIVE  GIVEN  A  YIELDING 
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t 


38 

39 

40 

41 

42 

43 


44 

45 

46 

47 

Si 

50 

51 


54 

55 

H 

58 

IS 

61 

i! 

65 

» 

II 


IP 


BBIDGB. STAT  HE 
IF  TIP. FLO (FLO 
I? -  _ 


EQ DIP. STAT,  BRIDGE . STAT 
"HO  BBIDGIHG  EQOIPHEHT 


0.0 
GT  0 


TIP. FLO (FLO)  EQ  6  OB  EQUIP. STAT  HE  1 
F  TRAP. COHTROL (OBS.  SOH,  ROUTE  (A)  ,2)  > 

IF  TBAF.COHTBOL  (OBS.  HUH  , ROOTS  (A)  ,4) 
SOPPOBT. SHOOT 
SCHEDULE  A  GAP. JOCK  GITEH  A  IH 

SIT. HEP. TIKE  OHITS 

ELSE 

LET  FLO.  1ST. DI ST  (A)  *  SHZH  -  50.0 


IF  FLO.  HO  (THE)  HE  FLO 

SCHEDULE  A  TUBH.  ABOOHD  (THK)  HOW 
ALRATS 

LOOP 

LET  FLO.  ZHT .  OIST  (A)  »  BIHF.C 

tkiSIi 

OTHER RISE 


.TIPS  (A)  EQ  1  1 
JRPH.TYPSJA)  * 
FLO. 1ST. DIET (A) 


AHD  BLADE.  CO  HO  (A) 
1(A)  «  SHIH  -  50.0 
■  (OBS.  i 


■  5) 
PLT(A) 


EQ  1 


AID 

4  OR  RPH.TXPE  (A) 

LET  FCO.IHT.DIST(A)  -  SHIH  -  50.0 
LET  TRAP. COST BO L (OBS. ROH, ROUTE (A) ,4) 

R STUBS 
OTHER RISE 

IF  TTP.FLD  (FLO)  HE  6 

LET  FLO. 1ST. OIST (A)  _ 

BBTo5§AF .  COHTROL  (OBS.  HUH,  RO DTE  (A)  ,4)  >  PLT(A) 
OTHERWISE 

72  SCHEOOLBSS°HEAFY . JOIK 

73  RETORH 

74  BHD 


GITEH  A  IH  SIT.RBP.HHB  OHITS 


c 
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21.  &aa£iaa..s&Mmmi» 


Purpose 

Boutina  GAP.IHTEBHAL  gives  the  activating  entity  the 
ability  to  taXe  the  appropriate  actions  at  the  location  of  a 
gap  type  obstacle.  This  routine  is  called  fros  routine 
FLD.ACT. 


Given  Arguments 

Integer 

A  -  Pointer 
this  gap 

to  the  entity  that  just  activated 
internal  action. 

Events  Scheduled 

DITCH. KILL 

(this  appendix) 

GAP. BREACH 

(this  appendix) 

HALT 

(this  appendix) 

HEAVY. JO HK 

(this  appendix) 

ST  AID.  TO 

(this  appendix) 

HALL. BBS ACH 

(this  appendix) 

Global  Variable 

Beal 

TBAF.COHTBOL 

(3-D)  (Appendix  A) 
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Recursive  Variable 


Integer 


BRIDGE. STAT 


Contains  the  status  of  the  AVLBs  in  the 
platoon. 


BQ DIP. SI AT 

Contains  the  status  of  the  blade  tanks  in  the 
platoon. 


FLO-  pointer  to  the  field  in  guestion. 


KUOS. LEVEL 


( 


Contains  the  value  of  the  field  attribute 
P6.FLD.  This  is  the  state  of  intelligence 
known  about  the  obstacle. 


1 


no  knowledge  exists 
"  exists 

exists  and  a  lane 


nw.ijjf: 


know — 
exists 


OBS.IGB 

Receives  the  value  of  the  field  attribute 
VAH.FLD.  This  is  the  segueutial  id  number  in 
order  of  field  creation. 


TVR 

Pointer  to  an  eleaent  in  the  platoon  of  the 
activating  entity. 


Recursive  Variable  Real 
DRAB 

Contains  the  valae  of  a  ran doe  nuabes  froa  a 
0nifora(0,l)  distribution. 


c 
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SIT. EBP*  TIHE 


This  is  the  tiae  between  status  checks  on  the 
breaching  operation. 


Soutines  Called 
HIDES 

A  routine  used  to  detersine  the  aicro-terrain 
el “ration  for  a  selected  eleaent. 


Teaporary  Attribute  Integer 


BAGGED. 80T 


This  variable  is  an  arguaent  for  event 
STAND .TO .  It  carries  the  nusber  of  the  entity 
to  be  aoved. 


BLADE.  COHD 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  dozer  blade  characteristic. 


0-no  blade  available 

1- blade  available, but  not  in  use 

2- bXade  being  used  or  vehicle  is  self 
breaching 


BBEACBBB 

This  variable  is  an  arguaent  for  event 
GAP. BREACH.  It  carries  tne  nuaber  of  the 
entity  that  aade  the  breach. 


DBFHOH 


The  current  position  or  activity  of  an  eleaent. 


i 

i 


full  defilade 

f &£S  JJiiiif:  ,  „ 

aovfng*(def£la|e  ieterained  by 

the  terrain  aodel) 

reached  final  area  in  aoveaent 


* 


306 


FLD.FORM 


This  unit  attribute  gives  the  entity  the 
ability  to  change  foraations  when  encountering 
an  obstacle. 


FLO. HO 

Hase  of  the  field  involved  in  any  pending 
internal  action. 


GOLLY. CAT 


This  variable  is  an  arguaent  for  event 
DITCH. KILL.  It  carries  the  naeber  of  the 
entity  that  is  stuck  in  the  gap. 


HOLE 


This  variable  is  an  arguaent  for  event 
GAP. BREACH.  It  carries  the  nuaber  of  the  field 
in  guest ion. 


HAH.  FLO 

This  is  the  sequential  id  nuaber  in  order  of 
field  creation. 


RAHHER 


This  variable  is  an  arguaent  for  event 
HALL. BREACH.  It  carries  the  nuaber  of  the 
entity  that  aade  the  self  breach. 


SOOTS 

Indicates  the  nuaber  of  the  route  along  which 
the  eleaent  is  travelling. 

0  not  using  a  route 


SLOI.DOIH 

This  variable  is  an  argument  for  event  BALT. 
It  carries  the  nuaber  or  the  entity  to  be 
stopped. 
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STATUS 


This  variable  is  an  arguaent  for  event 
HEAVY. JUMK.  It  carries  the  nuaber  of  th* 
entity  to  be  updated. 


sis. TIPI 


This  represents  the  general  class  of  the 
systea  of  the  entity. 

1  tanks 

2  counted  infantry 

3  discounted  infantry 

tt  artillery 

5  air 

6  air  defense 

7  banker 

8  coan/ev/acq/intel 

9  other 


TEAB.DOHH 


This  variable  is  an  arguaent  for  event 
HALL. BBEACH.  It  carries  the  nuaber  of  the 
field  in  question. 


( 


type 


code. 


1 


1 


aandatory  discount  field 

adp 

tank  ditch 
gjad  cratgr 


decision  field 


OH 

gap 


Vd^ 


gh^rt-set  gap) 


sion  field 


HPH.TIPE 


Describes  the  specific  systea  vithin  the  systea 
code.  For  exaaple,  systea  type  1  is  a  tana  and 
veagon  type  four  for  this  systea  indicates  an 


Teaporary  Attribute  Beal 
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PLD.IHT. DZST 


This  attribate  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


PSPEED.PAC 


This  unit  attribute  gives  the  entity  the 
ability  to  slow  down  because  of  obstacle 
encounter. 


P6 . PLD 


Knowledge  level  of  this  obstacle. 

0  no  knowledge  exists 

2  knowledge  exists 

3  knowledge  exists  and  a  lane 

exists 


P7.PLD 


This  ainefield  attribute  contains  the  lane 
forsation  nuaber. 


P8.P1D 

Lane  speed  factor. 

P9.PLO 

A TLB  activation  delay  tiae  in  seconds. 
P10.FL0 

Tank  doner  breach  tiae  in  seconds. 


P1 1 . PLD 

Tank  self  breach  tiae  in  seconds. 
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P12.FLD 


Probability  of  a  self  breach  getting  stack  in 
ditch. 


Brief  Bxplanation 

Lines  10-18  The  entity's  speed  reduced  and  he 
is  put  into  a  colusn  formation.  This 
sisulates  the  funneling  effect  of  the 
actual  crossing. 

Lines  19-42  Sisulates  the  self -breach  option 

against  road  craters  and  tank 
ditches. 

Lines  23-26  Bhen  an  entity  has  to  self  breach  a 
tank  ditch*  he  checks  if  a  breach  has 
been  accosplished  elsewhere.  if  a 
lane  exists  then  the  entity's  speed 
is  reduced  substantially  to  siaulate 
his  aoveaent  to  another  existing 
route/lane.  Bis  fornation  is  also 
changed  to  coluan. 

Lines  28-40  Sisulates  the  actual  self  breach. 

The  entity  is  stopped*  he  is  put  in 
gun  tube  defilade  <in  ditch)  *  and  he 
is  prevented  froa  firing  in  this 
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configuration,  in  input  paraaeter  is 
Honte  Carlo* ed  against,  to  deteraine 
if  the  entity  is  going  to  be  a 
aobility  casualty.  Bhen  not  stuck  in 
the  ditch  the  entity  has  a  breach 
scheduled  to  occur  in  the  future* 

Line  S3  Schedules  a  breaching  operation 

status  update  for  the  A?LB*s  and 
blade  tank*s  atteapting  to  breach 
this  obstacle. 

Lines  44-48  Stops  the  blade  tank  and  starts  his 
breaching  effort.  This  tank  is  put 
in  half  defilade  (blade  and  ditch 
shading) ,  and  he  is  prerented  froa 
firing.  A  successful  breach  is 
scheduled  to  occur  in  the  future. 

Lines  49-51  Stops  the  AVLB  and  starts  his 
breaching  effort.  A  successful 
breach/span  is  scheduled  to  occur  in 
the  future. 


CODB 


1  BOOTHS  8AP.IBTSBIAL  QIT1I  A 

2  D SPIVS  A.PLO.KIOV. LSTSL.OBS.IOB.BQOIP.STAT, 

3  BBIDG8 • ST AT, TVS  AS  IVTBGSB  PABIABLBS 

4  DSP IBS  DSAVvSIT. BSP. TIBS  AS  BSAL  TABIABLSS 
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LST  PLD  *  FLD.  NO  (A) 

LET  KNOW. LEVEL  >  IMT. F ( P6 . FLD (FLD) ) 
LET  OBS.NUM  *  NAH.FLDCFLDj 


LET  OBS.NUM  *  MLB. FLO  (FLO) 
LET  SIT. REP. TIME  *  15.0  * 
LET  FLO.  INT.OIST  (A)  »  50.0 
IF  KNOW. LEVEL  EQ  3 

IF  TYP.PLD(FLD)  ME  4  OR 


TIME  TO  OPOATE  STATUS 
1 1 A  MOST  DISTANCE 


IF  TIP. FLO  (FLO)  ME  4  OR  (TIP. FLO  (FLO)  EQ  4  AMO 

T RAF  .CONTROL  (OBS .  HUM .ROUTE (A)  ,  3)  EQ  RIMF.C) 
LBT  FSPEED  .  FAC  (A)  *  P8.  FLO  (FLO) 

LBT  FLD.INT.DIST(A)  *  RIMF.C 

LBT  FLD.FORH(A)  *  IMT.F  (P7.  FLO  (FLO) ) 

RETURN 

ALMATSBS^li  MEED  TO  BREACH  A  LAME  THRU 
IF  TIP.  FLD  (FLD)  ME  6 

IF  BLADE. COMO  (A)  ME  1 

IF  S IS. TIPS  (A)  MB  1  OB  (SYS.T1PBJA)  EQ  1  AMO 
(WPM.TIPB(A)  MB  4  AMO  WPN.TYPB(A)  ME  S)) 

IF  TIP. FLO  (FLO)  EQ  4  AMO  KNOW. LEVEL  EQ  3 
LET  FSPSSD.  FAC 7 A)  *  P 8.  FLO  (FLO)  ♦  .5 
LET  FLO .IMT .DIST(A)  *  RIMF.C 
LET  FLD.  FORM  (A)  *  IMT.  F  (P7.  FLO  (FLO)  ) 

E  LSE 

SCHEDULE  A  HALT  GIVER  A  MOM 
LET  DEFMOM  (A)  *  3  ••GUM"  CALL  HIDE  R  (A) 
LST  BLADE. COMO  (A)  *  2  "STOP  SHOOTING 
LET  ORAM  »  UNIFORM  .  F  (0 .  #  1.  *  7) 

IF  PI 2. FLO  (FLO)  GT  OSAR 

SCHEDULE  A  DITCH. KILL (A)  IN 

(Pl1.FLD(FLD)/2.0)  UNITS 

BLSB 

SCHEDULE  A  HALL. BREACH (A. FLO)  IB 

PII.FlO(FLO)  UNITS 
SCHEDULE  A  STAND. TO  (A)  IN 

(Pi  1 .  FLD  (FLO)  •  1)  UNITS 

ALMAIS 

ALWAYS 

RETURN 

OTHERWISE 

ALWAYS 

ALWAYS 

SCHEDULE  A  HEAVY. JUNK  GIVEN  A  IN  SIT. REP. TIME  UNITS 
IF  BLADE. CORD  (A)  EQ  1 

SCHEDULE  A  HALT  GIVEN  A  NOW 

LST  DBFNUH (A)  «  4  "HALF  DEFILADE"  CALL  HIDBR(A) 
LET  BLADE. cOND  (A)  «  2  ••STOP  SHOOTING 
SCHEDULE  A  GAP  .  BREACH  (A  , FLO)  IN  P 10.  FLD  (FLO)  UNITS 
ELSE 

SCHEDULE  A  HALT  GIVEN  A  NOW 

SCHEDULE  A  GAP .  BREACH  (A,  FLO)  IN  P9.FLO(FLO)  UNITS 
ALWAYS 
RETURN 
END 


IP  A 


FLO  (FLD)) 


UNITS 


.FLO  (FLO)  UNITS 


22.  Routine  GAP. LEAVE 


Purpose 

Routine  GAP. LEAVE  performs  the  gap  obstacle  exit 

actions  for  the  activating/moving  entity.  This  routine  is 

called  fron  routine  FLO. ACT. 

Given  Arguments  Integer 

A  -  Pointer  to  the  entity  that  just  activated 
this  gap  exit  action. 

Global  Variable  Beal 

TBAF.CQHTBOL  (3-0)  (Appendix  A) 

Recursive  Variable  Integer 

FLO-  Pointer  to  the  field  in  question. 

OBS.HOH 

Beceives  the  value  of  the  field  attribute 
BAH. FLO.  This  is  the  sequential  id  nuaber  in 
order  of  field  creation. 


Teaporary  Attribute  integer 
BLADE. COHO 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  dozer  blade  characteristic. 


0-no  blade  available 

1- blade  available  but  not  in  us 

2-  blade  being  used  or  vehicle  i 
br eaching 


e 

a  self 


DISC. OH.  BT 

Indicates  whether  or  not  a  vehicle  is  aoving 
forward  or  backward  on  his  route. 
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0 


Vehicle  is  aoving  1a  order  o£ 
increasing  mcp  nuabers  along  the 
rou-fe,  (fgrvard) 

1  Vehicle  is  aoving  m  order  of 
decreasing  HCP  nuabers  along  the 
route,  (backward) 


PLD.FOBM 


This  unit  attribute  gives  the  entity  the 
ability  to  change  foraations  tfhen  encountering 
an  obstacle. 


PLD.NO 


Naae  of  the  field  involved  in  any  pending 
internal  action. 


NAH.PLD 

This  is  the  sequential  id  nuaber  in  order  of 
field  creation. 


BOOTS 

Indicates  the  nuaber  of  the  route  along  which 
the  eleaent  is  travelling. 

0  not  using  a  route 


SIS. TYPE 


This  represents  the  general  class  of  the  systea 
of  the  entity. 

1  tanks 

2  aounted  infantry 

3  disaounted  infantry 

4  artillery 

5 

6  air  defense 

7  bunker 

8  coaa/ew/acq/intel 

9  other 


Teaporary  Attribute  Beal 
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FSPEED.F1C 


This  aait  attribute  gives  the  entity  the 
ability  to  slow  down  because  of  obstacle 
en counter. 


P1.FLD 


This  gap  field  attribute  is  a  flag  that 
specifies  activation  state. 

0  not  activated  yet 

1  this  is  an  active  gap  obstacle 


P6.FL0 


Knowledge  level  of  this  obstacle. 

0  no  knowledge  exists 

2  knowledge  exists 

3  knowledge  exists  and  a  lane 

exists 


Brief 

Lines 

Lines 

Lines 

Lines 

Lines 


Explanation 

3-5  Discounted  infantry  are  not  affected. 

7-9  inactivated  obstacles  have  no 

effects. 

10-12  Prevents  unplanned  entities  froa 

affecting  the  situation. 

13-15  Beinitializes  gap  obstacle  related 

vehicle  attributes. 

16-18  Changes  the  knowledge  level  of  this 
obstacle.  This  transaits  to  follow- 
on  units  that  a  breach/span  exists  in 
this  obstacle. 
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CODS 
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23.  Brent  DITCH. KILL 

Purpose 

Event  DITCH.  KILL  inflicts  a  nobility  kill  on  the 
entity  that  got  stack  in  the  tank  ditch  or  road  crater  while 
atteapting  a  self  breach.  This  event  is  scheduled  froa 
routine  GAP. INTERVAL. 

Given  Arguaents  Integer 

B  -  The  pointer  to  the  entity  that  is  stuck  in 
the  gap  obstacle. 


Global  Variable  Integer 


DAH.AHBAY  (1-D) 

Contains  the  possible  valaes  for  HIT. STATE. 


VDAfl 

ADAH 

ADAH 


LD 
AISS 


DAAAGB. IDA 


Indicates  the  daaage  status  of  an  entity  after 
having  a  round  is pact  on  or  near  it. 


1 

2 

3 


4 


5 

6 


hit  but  already  HP  killed 


Ul 

Lit y  and 
cjt  astro  p  hie 


over  dasage 


Lss 


DEAD. ATE H 

Tallies  the  nuaber  of  red  casualties. 
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OHDISK 


Indicates  whether  or  not  the  user  desires  the 
shot  list  and  final  attribute  list  to  user 
specified  disk  files. 

0  no,  paper  output  only 

1  yes 

TES 

Indicates  a  value  of  1.  Used  in  conditional 
st ateaents. 

Be cursive  Variable  Integer 

WHOCALLED 

A  flag  used  by  several  routines  to  deteraine 
appropriate  actions  and  executions. 

Becursive  Variable  Beal 

EE Kill 

The  probability  of  at  least  a  firepower  kill. 
EBKXLL 

The  probability  of  at  least  a  nobility  kill. 

EH If KILL 

The  union  of  EBXXLL  and  BE KILL. 

KAY  KILL 

The  probability  of  a  catastrophic  kill. 

Boutines  Called 
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17  BIT 


1  Rout in#  which  assesses  the  attrition  against 
a  target  which  has  been  hit.  It  checks  for  a 
catastrophic  kill,  incresents  nobility  and 
fl^egower  d^aagf,  and  checks  the  FKILL,  SKILL, 


HIDES 

i  routine  used  to  deteraine  the  aicro-terrain 
elevation  for  a  selected  eleeent. 


Teaporary  Attribute  Alpha 
HIT. STATE 

An  alpha  variable  indicating  whether  or  not  an 
eleaent  is  alive  or  dead. 


Teaporary  Attribute  Integer 
CO  LOB 

Indicates  the  color  of  the  eleaent. 

0  red  (attacker) 

1  blue  (defender) 


DEFBOH 


The  current  position  or  activity  of  an  eleaent. 


1 

2 

3 

4 

5 

6 


full  defilade 
turret  defilade 
firing  defilade 
half  vehicle  defilade 
marina  ([defilade,  date 
the  terrain  noael) 
reached  final  area 


eterained  by 
area  in  aoveaent 


PI  BED.  AT 

Indicates  the  total  nuaber  of  rounds  fired  at 
an  entity. 
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FRILL 


indicates  whether  an  entity  has  sustained  a 
firepower  kill. 

0  no 

1  yes 


GULLY. C1T 


This  variable  is  an  argument  for  event 
DITCH. KILL.  It  carries  the  nuaber  of  the 
entity  that  is  stuck  in  the  gap. 


K.  HIT 


Indicates  the  nuaber  of  hits  sustained  by  an 
entity  which  were  sufficient  to  cause  a 
catastrophic  kill. 


KRILL 


Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 

0  no 

1  yes 


HFKILL 


Indicates  whether  an  entity  has  sustained  a 
siaultaneous  nobility  and  firepower  kill. 

0  no 

1  yes 


HR  ILL 

Indicates  whether  an  entity  has  sustained  a 
nobility  kill . 

0  no 

1  yea 


MHZ 

The  eleaent  nuaber  of  the  entity. 
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MO H. HIT 


Indicates  the  total  nunber  of  hits  sustained  by 
an  entity.  This  includas  no  daaaga  hits. 


BOOTS 


Indicates  tha  nuabac  of  tha  roata  along  which 
tha  elasant  is  travailing. 

0  not  using  a  routa 


IPS. TIPS 


Describes  the  specific  system  within  tha  systaa 
coda.  For  exaapl*.  systaa  type  1  is  a.tanJc  and 
weagon  type  four  for  this  systaa  indicatas  an 


Tanporary  attribute  Baal 


F.D 


Indicatas  tha  accuaulated  percentage  of 

firapowar  daaaga  sustainad  by  tha  antity. 


H.D 


Indicatas  tha  accaaolatad  parcantaga  of 
aobility  daaaga  sastainad  by  tha  antity. 


SPO 

Tha  antity*s  spaad  at  tha  and  of  tha  aost 
racant  nova Bent  update. 


Z.COIBSIT 

Tha  X-coordinate  for  tha  entity  as  of  tha  last 
ao Tenant  update. 

I.COBBMT 

The  T-coordinata  for  tha  antity  as  of  tha  last 
aowesent  update. 


321 


Z. CORREHT 


The  elevation  for  the  entity  as  of  the  last 
so resent  update. 

Brief  Bxplanation 

Lines  5-7  The  entity  is  already  dead,  do 

nothing. 

Lines  3-33  The  entity  is  a  aobility  casualty. 

This  happened  half-way  through  his 
self  breach/bull  through  effort  in 
the  ditch.  The  killer/victis 

scoreboard  is  updated  and  the  entity 
is  put  in  turret  defilade  (bottoa  of 
ditch);  still  unable  to  fire.  . 


CODS 


BTBIT  DITCH. KILL  GITSH  B 

SlriSI 

AS  ml  ▼  ABIABLBS 
LET  HBOCALLBD  «  1 

"  uSu"  « 1 

OTBBBIISB 
LBT  B SKILL  ■  1.0 
LIT  BFKXLL  -0.0 
LIT  BBSFHiL^IjQ 

C  ALLKAT1  IT  (bT >?i HKZ LL ,  BF KI LL,  BH IFKZ LL,  K HULL. 

*!1  "  *ll“> 

JTA1T  IBB  LXIS 


/DiFI0H*BjlT(B) 

Pffi>wa“W’rr,:  “s:?; , 

W:'W.  Si,  A  *,  2  D  (5,2)  ,  2  12,  5  13 
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24.  Event  BAIL. BREACH 


Purpose 

Event  WALL. BREACH  simulates  the  successful  self 

breach  of  a  road  crater  or  tank  ditch.  This  event  is 

scheduled  froa  routine  GAP.I1TBRHAL. 

Given  Arguaents  Integer 

B  -  The  pointer  to  the  entity  that  has  self 
breached  the  gap  obstacle. 

FLO-  Pointer  to  the  field  in  question. 

Events  Scheduled 

QOlK.HOVE  (this  appendix) 

Global  Variable  Beal 

LIB.SPDS  (3-0) 

Indicates  the  liaiting  speeds  for  vehicles  in  a 
ao unted  attack. 

TRAF.COMTBOL  (3-0)  (Appendix  A) 

Becursive  Variable  Integer 

C00ITBB 

Contains  the  nuaber  of  five  second  aove 
increments  that  will  take  place  for  this 
entity.  .This  movement  update  is  accomplished 
by  scheduling  event  QuXK.flOvz. 

OBS.BOB 

Receives  the  value  of  the  field  attribute 

BAB.PU)*  This  is  the  sequential  id  nuaber  in 
order  of  field  creation. 


Recursive  Variable 


Real 


IHTERV 


A  constant  ters  that  is  set  so  that  elesent 
locations  are  updated  every  five  seconds  during 
a  saall  portion  of  the  simulation. 


Routines  Called 
RIDER 

k  routine  used  to  deteraine  the  micro-terrain 
elevation  for  a  selected  eleaent. 


Temporary  attribute  Integer 
BLADE. CORD 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  dozer  blade  characteristic. 

0-no  blade  available 

1-  blade  available  but  not  in  use 

2- blade  being  used  or  vehicle  is  self 
breaching 


DEFNOH 

The  current 
1 

4 

5 

6 

FLD.HO 

laae  of  the  field  involved  in  any  pending 
internal  action. 


position  or  activity  of  an  eleaent. 
full  defilade 


aoving  (defilade  determined  by 

the  terrain  model) 

reached  final  area  in  movement 


SKILL 

Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 
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0  no 
1  yes 


SKILL 


Indicates  whether  an  entity  has  sustained  a 
mobility  kill. 

0  no 

1  yes 


HAM.FLD 

This  is  the  seguential  id  number  in  order  of 
field  creation. 


ROM. POINTER 


This  variable  is  an  argument  for  event 
QUIK. MOVE.  It  carries  the  number  of  the  entity 
to  be  moved. 


HASHES 


This  variable  is  an  argument  for  event 
HALL. BREACH.  It,  carries  the  number  of  the 
entity  that  made  the  self  breach. 


REP. HOHBEB 


This  variable  is  an  argument  for  event 
QtJIK.HOVB.  It  carries  the  number  of  iterations 
of  scheduling  left  for  this  event  to  perform. 


ROOTS 

Indicates  the  number  of  the  route  along  which 
the  element  is  travelling. 

0  not  using  a  route 


STS.TTPE 


This  represents  the  general  class  of  the  system 
of  the  entity. 

1  tanks 


326 


2 

3 

4 

5 

6 
7 
9 
9 


mounted  infantry 
dismounted  infantry 
artillery 
air 

air  defense 
bunker 

coaa/ew/acq/intel 

other 


TEAR.D08H 


This  variable  is  an  argument  for  eve~t 
HALL. BREACH.  It  carries  the  nuaber  of  the 
field  in  question. 


HPH.TYPE 

Describes  the  specific  systea  within  the  systea 
code. 

Temporary  Attribute  Beal 
PLD.I3fT.DIST 

This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


P6.PLD 


Knowledge  level  of  this  obstacle. 

Q  no  knowledge  exists 

2  knowledge  exists 

3  knowledge  exists  and  a  lane 

exists 


IHT.TIHE 


This  variable  is  an  arguaent  for  event 

80IK.H0TE.  It  carries  the  tlae  interval  nuaber 
hen  the  next  event  is  to  be  performed. 


SABXV.PLD 


This  field  attribute  is  the  semi-minor  axis 
length  of  the  elliptical  field  is  asters. 
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osoqd ->o  (Oca 'Jonui  ro 


Brief  Explanation 

Lines  6-8  Prevents  unplanned  entities  froe 

affecting  the  the  situation. 

Lines  10-12  Determines  the  appropriate  number  of 
five  second  movement  updates  to 
perfora  to  exit  this  obstacle. 

Lines  13-17  Changes  the  knowledge  level  to  three, 
a  breach  exists  on  this  route.  It 
takes  the  self  breacher  out  of  the 
ditch  and  lets  hia  shoot  again. 


CODE 


EVENT  NALL. BREACH  GIVEN  B,FLD 

DEFINE  B.PLD.OBS. NUH,COUNTEB  AS  INTEGEB  VABIABLES 
DEFINE  INTEBV  AS  A  BEAL  V ABIABLB 
LET  OBS.HOB  *  NAH.FLD  (FLD) 

LET  INTEBV  =  5.0  "HOVE  UPDATES 
IF  FLD.NC(B)  NE  FLD 
BETUBN 
OTHERWISE 

IF  KKILL(B)  NE  1  AND  SKILL  {9  NE  1 
LET  COUNTEB  =  INT.P  (SAHIN.PLD  (FLD)/ 

(.5* LIH. SPDS  (SIS.  TYPE  (B)  ,  MPa.TIPc  (B)  , 41) /INTEBV) 
SCHEDULE  A  QUI K. HOVE (B, COUNTEB, INTEBV)  NOW 
LET  P6. FLD (FLD)  »  3.0 

LET  DEFNUHjB)  =  5  "HOVING*'  CALL  HIDES  (B) 

LET  BLADE.COND  (B)  *  0 

LET  TBAF. CONTROL  (OBS.NUH,  BOUTS  (B)  ,3)  «  BINF.C 
LET  FLD.IHT.DIST(B)  «  BINF.C 
ALWATS 
3  STUBS 
END 
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25.  Event  GAP. BREACH 


Purpose 

Event  GAP.  BREACH  simulates  the  successful  breaching 

of  a  gap  type  obstacle  by  either  a  vehicle  launched  bridge 

or  a  tank  nounted  dozer  blade.  This  a vent  is  scheduled  froe 

routine  GAP.  IMTEBHAL. 

Given  Arguments  Integer 

B  -  The  Pointer  to  the  entity  that  has 
breached  the  gap  obstacle. 

PLD-  Pointer  to  the  field  in  question. 

Events  Scheduled 

QUIK.BOVB  (this  appendix) 

ST ABO. TO  (this  appendix) 

Global  Variable  Beal 

LIH.SPDS  (3-0) 

Indicates  the  liaiting  speeds  for  vehicles  in  a 
ao unted  attack. 

TRAP. COB TROL  (3-0)  (Appendix  A) 

Recursive  Variable  Integer 

COOHTER 

Contains  the  nuaber  of  five  second  aove 
increments  that  will  take  place  for  this 
entity..  .This  aoveaent  update  is  accomplished 
by  scheduling  event  QOlK.HoVB. 


OBS.HDH 


Receives  the  value  of  the  field  attribute 
NAI.FLD.  This  is  the  sequential  id  nusber  in 
order  of  field  creation. 


TNK 

Pointer  to  an  eleeent  in  the  platoon  of 
the  activating  entity. 


Recursive  Variable  Beal 


IRTBRV 


A  constant  term  that  is  set  so  that  elenent 
locations  are  updated  every  five  seconds  during 
a  snail  portion  of  the  siaulation. 


Routines  Called 
HIDER 

A  routine  used  to  deteraine  the  nicro- terrain 
elevation  for  a  selected  elenent. 


Set 


PIT.  OBIT  (1-0) 

This  set  is  owned  by  the  peraanent  entity 
PLATOON  LEADER.  It  contains  the  list  of 
tenporary  entities  owned  by  this  platoon. 


Teaporary  Attribute  Integer 


BAGGED. BOT 


This  variable  is  an  argv**nt  for  event 
STAID. TO.  It  carries  the  nuaner  of  the  entity 
to  be  aoved. 
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BLADE. CO HD 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  dozer  blade  characteristic. 

0-no  blade  available 

1- blade  available  but  not, in  use 

2-  blade  being  used  or  vehicle  is  self 
breaching 


BBEACHBR 


This  variable  is  an  arguaent  for  event 
GAP. BREACH.  It  carries  the  nuaber  of  the 
entity  that  nade  the  breach. 


DBPHUH 


The  current  position  or  activity  of  an  elenent. 


1 

2 

3 

4 

5 

6 


fall  defilade 
turret  defilade 
fir"-  > 
ha! 


soving  (defilade  d 
the  terrain  aodel) 
reached  final  area 


.ade 

ieterained 


by 


in  aovenent 


FLD.FORH 


This  unit  attribute  gives  the  entit 
ability  to  change  foraations  when  encoun 
an  obstacle. 


FLD.HO 

Kane  of  the  field  involved  in  any  pending 
internal  action. 


HOLE 


This  variable  is  an  arguaent  for  event 
GAP. BREACH.  It  carries  the  nusber  of  the  field 
in  question. 


KKILL 

Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 
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0 

1 


no 

y«s 


SKILL 

Indicates  whether  an  entity  has  sustained  a 
aobility  kill. 

0  no 

1  yes 


MV. STATE 


The  priaary  control  variable  for  initiating  and 
stopping  aoveaent. 

0  In  position,  do  not  aove. 

1  First  call  to  aove,  do  a  route 
select  ana  start  to  aove. 

2  Continue  aoveaent  along  a 
previously  selected  route. 

3  Stop  along  the  route. 

4  Next  position  has  been  reached, 
so  stop. 

5  Pinal  position  has  been  reached, 
never  aove  again. 


SAB.PLD 


This  is  the  sequential  id  nuaber  in  order  of 
field  creation. 


NOB.POINTEB 

This  variable  is  an  arguaent  for  event 

?  OIK. BOVS.  It  carries  the  nuaber  of  the  entity 
o  be  aoved. 


PLT 

The  nuaber  of  the  platoon  to  which  the  entity 
belongs. 


BSP.  BOBBIN 


This  variable 


is  an 


arguaent  for  event 
nuaber  of  iterations 
s  event  to  perfora. 
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ROOTS 


Indicates  the  nuaber  of  the  route  along  which 
the  element  is  travelling. 

0  not  using  a  route 


SYS. TYPE 


This  represents  the  general  class  of  the 
SYstee  of  the  entity. 

1  tanks 

2  mounted  infantry 

3  dismounted  infantry 

4  artillery 

5  air 

6  air  defense 

7  bunker 

8  comm/ew/acq/intel 

9  other 


HP*. TYPE 


Describes  the  specific  system  within  the  system 
code.  For  example,  system  type  1  is  a  tank  and 
weapon  type  foar  for  this  system  indicates  an 


Temporary  Attribute  Beal 
FLD.IHT.DIST 

This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


FSPBED. FAC 

This  unit  attribute  gives  the  entity  the 
ability  to  slow  down  because  of  obstacle 
encounter. 


1ST.  TIES 

This  variable  is  an  argument  for  event 
QOIK.BOYE.  It  carries  the  tise  interval  number 
when  the  next  event  is  to  be  performed. 
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P6 .PLD 

Knowledge  level  of  this  obstacle. 

0  no  knowledge  exists 

2  knowledge  exists 

3  Knowledge  of  a  lane 
exists 

P7.FLD 

This  ainefield  attribute  contains 

the  lane  foraation  nuabar. 

P8 . FLO 

Lane  speed  factor. 

Si  Bill.  FLO 

This  field  attribute  is  the  scai-ainor  axis 

length  of  the  elliptical  field  in  aeters. 

Brief  Explanation 

Lines  6-8  Does  nothing  if  the  entity  has 

started  to  note  again  or  if  he  has 
left  this  obstacle.  These  actions 
could  have  been  produced  as  a  result 
of  event  BI1TT.J01K  actions. 

Lines  10-13  Takes  the  bridge  launcher  out  of  the 
siaulation  when  its  bridge  is  laid 
over  the  gap. 

Lines  15-17  If  the  blade  tank  that  scheduled  this 
event  has  aoved  because  of  event 


HEART. JOHK  actions,  then  this  event 
does  not  effect  his  present  status. 

Lines  19-33  Starts  the  platoon  soring  again  and 
puts  thes  in  a  colosn  formation  in 
order  to  cross  through/  over  the  gap 
obstacle.  The  blade  tanks  that  were 
breaching  are  slowed  down  to  allow 
the  rest  of  their  platoon  to  catch 
up.  Enough  five  second  nove 
increaents  are  scheduled  to  upgrade 
the  detail  of  the  crossing  and  exit 
of  this  field. 

Lines  34-35  The  knowledge  lerel  of  this  obstacle 
is  changed  so  that  follow-on  units 
can  know  that  a  breach  exists  on  this 
route. 

Line  36  The  flag  indicating  an  ongoing 

breaching  operation  is  turned  off. 


CODE 


1 

2 


* 

8 

9 


ETEET  SAP. BBEiCB  6ZTEI  B,FLD 
DEFIES  B.PLD.TEK, OBS. EUH. COUITEB 
AS  IBTB6BB  VARIABLES 
IETBRV  AS  A  REAL  VARJ 


DEFIES 
LET  OBS.E08 
LET  IETEBV 
IF  RV. STATE (B) 
RET1JRR 
OTHER  USE 
IF  KRILL  (B)  EE 


_ _ VARIABLE 


EE  3  OB  FLD.EO(B)  EE  FLD 
1  AED  BRILL  (3)  SB  1 
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HOVE 


IF  SYS. TYPE (B)  EQ  1  AND 

jWPN.TYPE(B)  EQ  4  OR  WPN.TTPE(B)  EQ  5) 
LET  MV. STATE (B)  *  5  1 'LAUNCHED  BRIDGE  DOT 

LET  DEFNOH  (B)  *  1  "POLL**  CALL  HIDES  (B) 
SCHEDOLE  A  QUIK.HOVE  (B, 0,0.0)  NON  ' 'TO  HOVE 
ELSE 

IF  BLADE. COHD (B)  HE  2 
RETURN 
OTHERWISE 

ALWAYS 

FOB  EVERT  THK  IH  PLT .ONIT (PLT (B) )  WITH 

SYS.  TYPE  (THE)  HE  3,  DO 
IF  KKILL(THK)  NS  1  AND  SKILL  (THK)  HE  1  AND 

fl¥. STATE (THK)  HE  5 
SCHEDOLE  A  STAND. TO  GIVEN  THK  NON 
LET  DEFNOH  (TNK)  *  5  "GO**  CALL  HIDES  (THK) 

LET  FLD.INT.DIST  (TNK)  *  SAHI N. FLD  (PLDI  -50 . 0 
LET  PLD. FOBH (INK)  *  INT.P(P7.PLD  (FLD) ) 


LET  FLD.  FOBH  (INK)  *  INT 
IF  BLADE.  COHD  (TNK)  GT  0 

LET  FSPEED.FAC  (TNK)  *  (P8.  FLD  (FLO)  ♦  1) /« 

LET  BLADE.  COHD  (INK)  -  1 
ALWAYS 

LET  COONTEB  *  INT.  F  (  (SAHIN .  FLD  (FLD)  •  2.0)  / 
.5*LIH.SPDS (SIS.  TYPE  (TNK)  ,WPN.TYPE  (TNl|^4^ 


/INT 

SCHEDOLE  A  QOIK.  HOVE  (TNK, COONTEB, INTEBV) 
ALWAYS 
LOOP 

LET  P6. FLD  (FLD)  -3.0 

LET  TBAF. CONTROL  (OBS . N0fl,iOUTE  j Bj  , 3 j  *  SINF.C 


LET  TBAF. CONTROL (OBS. NOH«SOOTE 
ALWAYS 
RET OSH 
END 
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26. 

Purpose 

Event  HEAVY. JUNK  gives  a  situation  report  on  the  gap 

breaching  operation  in  progress.  This  event  also  initiates 

the  appropriate  actions  depending  on  the  status  update. 

Event  heavy. JUNK  is  scheduled  fros  routines  GAP. ENTRY, 

ga?. internal,  and  event  HEAVY. J08K. 

Given  Argusents  Integer 

B  -  The  pointer  to  the  entity  that  has 

activated  this  status  check  o£  breaching 
equipaent. 

Events  Scheduled 

goiK. hove  (this  appendix) 

ST  AND.  TO  (this  appendix) 

TOBM. AROUND  (this  appendix) 

Global  variable  Beal 

TBAF.COVTfiOL  (3-0)  (Appendix  A) 

LIH.SPDS  (3-D) 

Indicates  the  Uniting  speeds  for  vehicles  in  a 
mounted  attack. 

Becursive  Variable  Integer 
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BRIDGE. STAT 


Contains  the  status  of 
platoon. 


the  AVLBs  in  the 


COUNTER 


Contains  the  nuaber  of 
incyeaents  that  will  tak 
entity.  This  aoveaent  up 
by  scheduling  event  QUIK.BO 


five  second  aove 


EQUIP. ST&T 

Contains  the  status  of  the  blade  tanks  in  the 
platoon. 


PLD-  Pointer  to  the  field  in  question. 


KNOB. LEVEL 


Contains  the  value  of  the  field  attribute 
P6.FLD.  This  is  the  state  of  intelligence 
known  about  the  obstacle. 


no  knowledge  exists 
knowledge  exists 
knowledge  exists  and 
exists 


a  lane 


OB S. NUB 


Receives  the  value  of  the  field  attribute 
NAB. PLD.  This  is  the  sequential  id  nueber  in 
order  of  field  creation. 


TNK 

Pointer  to  an  eleaent  in  the  platoon  of  the 
activating  entity. 


Recursive  Variable  Real 
INTEBV 

A  constant  tera  that  is  set  so  that  eleaent 
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B 


locations  are  updated  every  five  seconds  during 
a  saall  portion  of  the  siaulation. 


SIT. BSP. TIHS 


This  is  the  tiee  between  status  checks  on  the 
breaching  operation. 


Boutines  Called 


!  HI  DBS 

1 

j  A  routine  used  to  determine  the  aicro- terrain 

I  elevation  for  a  selected  elesent. 


JONK.  ALIVE  (this  appendix) 


Set 


PLT.UHIT  (1-0) 


This  set  is  owned  by  the  peraanent  entity 
PLATOOH  LEAD EH .  it  contains  the  list  of 

teeporary  entities  owned  by  this  platoon. 


Teaporary  Attribute  Integer 


BAGGED. BOT 


This  variable  is  an  arguaent  for  event 
STAID. TO.  It  carries  the  nuaber  of  the  entity 
to  be  aoved. 

I 

!  BLADE.  CO  HD 


This  unit  attribute  gives  the  tank  the  ability 
to  have  a  dozer  blade  characteristic. 

0-no  blade  available 

lade  available  but  not. in  use 
lade  being  used  or  vehicle  is  self 
reaching 


DBFIOH 


( 


The  current  position  or  activity  of  an  eleaent. 
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4 


1 

3 

4 

5 

6 


full  defilade 
et  defilade 
ng  defilade 
half  vehicle  defilade 
moving  (defilade  deteramed  by 
the  terrain  aodel) 
reached  final  area  in  aoveeent 


PLD.FOBH 


This  unit  attribute  gives  the  entity  the 
ability  to  change  foraations  When  encountering 
an  obstacle. 


FLO. NO 

Naae  of  the  field  involved  in  any  pending 
internal  action. 


KKTLL 


Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 

0  no 
7  yes 


SKILL 


Indicates  whether  an  entity  has  sustained  a 
so bill ty  kill. 

0  no 
1  yes 


HV  .STUB 


The  priaary  control  variable  for  initiating  and 
stopping  aoveaent. 

0  In  position,  do  not  aove. 

1  First  call  to  aove.  do  a  route 
select  and  start  to  aove. 

2  Continue  aoveaent  along  a 
previously  selected  route. 

3  Stop  along  the  route. 

4  Next  position  has  been  reached. 

5  fin!!8?  osition  has  been  reached, 

never  aove  again. 
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N&H.FLD 


This  is  the  sequential  id  nuiiber  in  order 
of  field  creation. 


NUH. POINTER 


This  variable  is  an  arguaent  for  event 
QUIK, HOVE.  It  carries  the  nuaber  of  the  entity 
to  be  loved. 


PLT-  The  nuaber  of  the  platoon  to  which  the 
entity  belongs. 


REP. MUHBES 


This  variable  is  an  arguaent  for  event 
QUIK.HOVE.  It  carries  the  nuaber  of  iterations 
of  scheduling  left  for  this  event  to  perfora. 


ROUTE 


Indicates  the  nuaber  of  the  route  along  which 
the  eleaent  is  travelling. 

0  not  using  a  route 


ST&TUS 


This  variable  is  an  arguaent  for  event 
HEiVT. JUNK.  It  carries  the  nuaber  of  the 
entity  to  be  updated. 


SIS. TIPS 


This  represents  the  general  class  of  the 
systea  of  the  entity. 

1  tanks 

2  aounted  infantry 

3  d  is  aounted  infantry 
|  •ftill.r, 

6  air  defense 

7  bunker 

8  coaa/ew/acq/intel 

9  other 
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Til  I  ST 


This  variable  is  an  argument  for  event 
TORN. AROUND.  It  carries  the  nueber  of  the 
entity  to  be  turned  in  the  opposite  direction. 


TYP.FLD 


Field  type  code. 

1  -  a  mandatory  dismount  field 

2  -  a  minefield 

3  -  a  minefield  decision  field 

4  -  a  tank  ditch 

5  -  a  road  crater 

6  -  a  blown  bridge  (short-wet  gap) 

7  -  a  gap  decision  field 


KPN. TYPE 

Describes  the  specific  systea  within  the  system 
code. 


Temporary  Attribute  Real 


PLD.XNT. DIST 


This  attribute  of  an  entity  contains  the 
distance  to  a  pending  field  internal  action. 


FS PEED. FAC 


This  unit  attribute  gives  the  entity  the 
ability  to  slow  down  because  of  obstacle 
encounter. 


IHT.TIHB 


This  variable  is  an  arguaent  for  event 
QOIK.SOVB.  It  carries  the  tiae  interval  number 
when  the  next  event  is  to  occur. 


P6.FLD 


Knowledge  level  of  this  obstacle. 

0  no  knowledge  exists 

2  knowledge  exists 
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3  knowledge  of  a  lane 
exists 

P7.PLD 

This  einefield  attribute  contains  the 
lane  formation  nueber. 

P8.7LD 

Lane  speed  factor. 

SIKH.  FLO 

This  field  attribute  is  the  seal-minor  axis 
length  of  the  elliptical  field  in  asters. 

T.SPD 

The  siaulation  tiae  at  which  the  aost  recent 
movement  update  ended.  (the  tiae  that  SPD  was 
last  set.) 

Brief  Explanation 

Lines  1 1 -34  When  a  breach  has  been  successfully 
performed,  all  eleaents  on  this 
cleared  route  continue  to  aove  or 
start  sowing  again,  depending  on 
their  current  move  status.  These 


eleaents  are  put  into  coluan 
formations  and  the  breaching 
equipment  is  slowed  down  to  allow  the 
rest  of  the  platoon  tiae  to  catch  up. 


Lines  36-62 


Linas  38-45 


Linas  46-59 


Line  63 


platoon  vehicles  performing  the 
breach. 

Simulates  the  actions  that  happen 
when  the  breaching  eguipaent  at  the 
gap  is  depleted  fro*  direct/indirect 
fire. 

If  a  bypass  does  not  exist,  the 
platoon's  regaining  vehicles  start 
noving  to  the  gap  in  order  to  attempt 
a  self  breach.  The  flag  for  an 
ongoing  breach  is  turned  off. 

8hen  the  bypass  option  is  still  a 
viable  one  and  the  breaching 
operation  has  failed,  then  the 
platoon  is  turned  around  and  started 
back  toward  the  decision  ellipse. 

If  the  operation  is  still  being 
performed  by  alive  platoon  eguipaent, 
then  another  breaching  operation 
situation  report  is  scheduled  for  the 


future 


CODE 


1  EVENT  HEAVY. JUNK  GIVEN  B 


3 

4 

5 


8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

a 

32 

33 

34 

35 

36 

37 

38 


DEFINE  B ,FLD #TNK. KNOW. LEVEL .OBS. NUB .EQUIP. ST AT. 

BRIDGE.  STAT,  COUNTER  AS  INTEGER  VARIABLES 
DEFINE  SIT. REP. TINE, INTERV  AS  REAL  VARIABLES 
LET  FLD  *  FLD.  NO  (B) 

LET  KNOW. LEVEL  *  INT. F (P6 . FLD (FLD) ) 

LET  INTBRV  *  5.0  "MOVE  UPDATES 
LET  SIT. REP. TINE  *  15.0  "HUB  TO  UPDATE  STATUS 
LET  OBS.NUM  *  NAM. FLD  (FLD) 

IF  KKILL(B)  NE  1  AND  SKILL  (B)  NE  1 


4C 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 


IF 


KNOW. LEVEL  E' 
IF  TYP.FLD(F 


U 


AND 

MV.  STATE  (B)  NE  5 


NE  4  OR  (TYP. FLD (FLD)  EQ  4  AND 
TRAP. CONTROL  (OBS.NUM,  ROUTE  (B)  ,3)  EQ  RINF.C) 
IF  MV. STATE  (S)  NE  2 
LET  T.SPD(B)  *  TIME.  V 

LET  COUNTER  »  INT.F  (  (SAMIR. FLD  (FLD)*2 . 0)  / 
(.  5*LIM.  SPDS  (SIS.  TzPE  (B)  ,  WP  N .  TT PBj(B^g4M 

SCHEDULE  A  QUIK . HOVE (8, COUNTER, IMTERV)  NOW 
ALWAYS 

LET  MV. STATE  (B)  *  2  "MOVING 
LET  DBF  MUM (B)  »  5  "MOVING"  CALL  HIDER(B) 

LET  FLD  .INT.  DIST  (8)  -  - -  99  * 

LET  FLD. FORM  (B)  -  I 
IF  BLADE. C0ND(B; 


SABIN. FLD  (FLD) -50.0 
CNI .  F  (P7  .  FLD  (FLD)  ) 


BLADE. COND(B)  EQ  2 

LET  FSPEED.  FAC  (B)  *  (P8  .FLD  (FLD)  +1)  /4 
LET  BLADE. COND(B)  a  ' 


ALWAYS 

IF  SYS.  TYPE  (B)  EQ  1  AND 

iWPN.TYPE^  EQ  4  OB  WPN.TYPE(B) 


<B> 


(P8.FLD  (FLD) 


5) 


LET  FSPEED 

ALWAYS  „  „ 

LET  TRAF. CONTROL (OBS.NUM, ROUTE  (B)  ,4)  *  0.0 
RETURN 
OTHERWISE 
ALWAYS 

CALL  JUNK. ALIVE  GIVEN  B  YIELDING 

EQUIP. STAT.  BRIDGE. STAT 
1  "NO  BRIDGING  EQUIPMENT 


IF  BRIDGE. STAT  HE 
IF  TYP.  FLD  (FLD) 


E 


_ _ _  _Q  6  OR  EQUIP. STAT  NE 

IF  TBAF.COH1ROL(OBS.NUH,ROUTB(B)  ,2)  *  0.0 
* 'NO  BYPASS 

-  -  STAND. TO  GIVEN  B  NOW 

-  »  5  "MOVE"  CALL  HIDER(B) 

1ST  (B)  * 

S AMIN. FLD  (FLD)  -  50.0 


SCHEDULE  _ 

LET  DEFNUH(B) 
LET  FLD. INT. D1 


SCHEDULE  A  QUIK.  MOVE  (B, COUNTER, I NTERV) 


/^wifeRlr! 

TEHV) 


NOW 


ELSE  "A  BYPASS  EHSTS/B.  B  MUSI  HAVE  ONE 
LET  COUNTER  *  10  "ENOUGH  GET  TURNED 
SCHEDULE  A  TURN. AROUND  GIVEN  B  NOW 
SCHEDULE  A  QUIK. MOVE (B, COUNTER, I NTERV) 

NOW 

SCHEDULE  A  STAND. TO  GIVEN  B  IN  3  UNITS 


FOR  EVERY  INK  IN  PLT. UNITY 


PLT(B) 
E  (INK) 


NE  3#  DO 


WITH  SYS. TIPI 
IF  FLD.  NO  (INK)  NE  FLD 
SCHEDULE  A  TURN. AROUND  GIVBN  TNK  NOW 
SCHEDULE  A  QUIK. MOVE (THK, COUNTER, INT  BRVj^ 
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27.  Slant. G4£. JO ££ 


Purpose 

Event  SAP. JOCK  gives  entities  that  do  not  have  a 
bypass,  the  ability  to  cover  by  direct  fire  a  breach  already 
in  progress  on  their  route  of  aoveaent.  This  event  is 
scheduled  froa  routine  SAP .ENTRY  and  event  SAP. JOCK. 

Given  Arguaent  Integer 

B  -  The  pointer  to  the  entity  that  is  trying 
to  support  another  platoon *s  breach. 


Events  Scheduled 

STAND. TO  (this  appendix) 


QOIK.MOVB 


(this  appendix) 


Slobal  Variable  Beal 

TBAP. CONTROL  (3-0)  (Appendix  A) 


LIH.SPDS  (3-0) 

Indicates  the  liaiting  speeds  for  vehicles  in  a 
aounted  attack. 


Peraanent  Attribute  Integer 

P.  PIT.  OUT 

The  first  aeaber  of  the  set  owned  by  the 
peraanent  entity,  PLATOON  LEADER. 

Recursive  Variable  Integer 
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CO  a  NT  SB 


Contains  the  nuaber  of  five  second  aove 
increments  that  will  take  place  for  this 
entity.  This  aoveaent  update  is  accomplished 
by  scheduling  event  QUIK.duVE. 


BRIDGE. STAT 


Contains  the  status  of  the  AVLBs  in  the 
platoon. 


EQUIP. STAT 

Contains  the  status  of  the  blade  tanks  in  the 
platoon. 

ELD-  Pointer  -o  the  field  in  Question. 


OBS.NOH 


Receives  the  value  of  the  field  attribute 
■AH.FLD.  This  is  the  sequential  id  nuaber  in 
order  of  field  creation. 


TVR 

Pointer  to  the  first  elesent  in  the  platoon  of 
the  activating  entity. 


Becursive  Variable  Beal 


If TEXT 


A  constant  tern  that  is  set  so  that  eleaent 
locations  are  updated  every  five  seconds  during 
a  snail  portion  of  the  siaulation. 


SIT.  IBP.  TIBS 

This  is  the  tiae  between  status  checks  on  the 
breaching  operation. 


Boutinas  Called 


MI  DEB 


A  Routine  used  to  determine  the  aicro-terrain 
elevation  for  a  selected  eleaent. 


JUNK. ALIVE  (this  appendix) 

Teaporary  Attribute  Integer 
BAGGED. BOY 

This  variable  is  an  argunent  for  event 
STAND. TO.  It  carries  the  nuaber  of  the  entity 
to  be  aoved. 


DEPWOH 


The  current  position  or  activity  of  an 

eleaent. 


1 

2 

l 

5 

6 


full  defilade 
turret  defilade 

h£cle*£efilade 
(defilade  deterained  by 
the  terrain  aodel) 
reached  final  area  in  aoveaent 


(S3 

aoving 


FID. 10 

Naae  of  the  field  involved  in  any  pending 
internal  action. 


MILL 

Indicates  whether  an  entity  has  sustained  a 
catastrophic  kill. 

0  no 

1  yes 


SKILL 

Indicates  whether  an  entity  has  sustained  a 
nobility  kill. 

0  no 

1  yes 


3*9 


HAH. FLO 


This  is  the  sequential  id  nuaber  in  order  of 
field  creation. 


NO M. POINTER 


This 


variable  is  an  arguaent  for  event 
•MOVE.  It  carries  the  nuaber  of  the  entitj 
e  aoved. 


BE P . NUMBER 


This  variable  is  an  arguaent  for  event 
QOIK. MOVE.  It  carries  the  nuaber  of  iterations 
of  scheduling  left  for  this  event  to  perfora. 


ROOTS 

Indicates  the  nuaber  of  the  route  along 
which  the  eleaent  is  travelling. 

0  not  using  a  route 


SABOT. SHOOTER 


This  variable 
GAP, JOCK.  It 
activating  entity 


is  an 
carries 


arguaent  for  event 
the  nuaber  of  the 


SIS. TIPS 


This  represents  the  general  class  of  the 
systea  of  the  entity. 


1 

§ 

4 

5 

f 

a 

9 


tanks 


aounted  infantry 
disaountea  infantry 
artJIiery 

air  defense 

bunker 

coaa/ev/acq/intel 

other 


VPN. TYPE 

Describes  the  specific  systea  within  the  systea 
code. 
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Teaporary  Attribute 


Beal 


FLD. INT. DIST 

This  attribute  of  an  entity  contains  the 

distance  to  a  pending  field  internal  action. 

IHT.TIHE 

This  variable  is  an  arguaent  for  event 
Q0IK.BOVE.  it  carries  the  tise  interval  nueber 
when  the  next  event  is  to  be  perforaed. 

SABIN.  FLD 

This  field  attribute  is  the  seai-ainor  axis 
length  of  the  elliptical  field  in  aeters. 

Brief  Explanation 

Lines  9-16  When  a  breaching  operation  is  ongoing 
by  another  platoon  on  this  route, 
then  a  status  check  is  aade  on  this 
operation.  If  it  is  still  in 
progress,  another  siailar  status 
update  is  scheduled  to  occur  in  the 
future. 

Lines  17-22  The  flag  that  indicates  an  in¬ 
progress  breaching  operation  can  be 
lifted/nullified  by  a  successful 
breach  or  by  a  fatal  atteapt.  In  any 
case,  the  entity  starts  to  aove 
toward  the  gap  obstacle.  Boutina 
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GAP. INTERNAL  sorts  out 

appropriate  actions  to  occur  next. 


COOS 


1 

2 

3 

4 

5 

f 

8 

1? 

11 

12 

13 

14 

15 

» 

18 


19 

20 

11 

11 

25 


EVENT  GAP. JOCK  GIVES  B 

OBFIHE  B.OBS.NUB.FLD.TNK. EQUIP. STAT, BRIDGE. STAT, 
COUNTER  AS  INTEGER  VARIABLES 
DEFINE  SIT. REP. TIME,  INTER?  AS  REAL  VARIABLES 
LET  FLD  *  FLD.  NO  (B) 

LET  OBS.NUH  ■  NAS. FLD  (FLD) 

LET  INTSRV  *  5.0  «'BOVE  UPDATES 

LET  SIT. REP. TIME  *  15.0  •'TINE  TO  UPDATE  STATUS 

IF  KKILL(B)  NE  1  AND  SKILL  (B)  NB  1 

IF  ^RAF^CONTROL (OBS. RUE » ROUTE (B)  ,4)  NE  0.0 

P . PLT  .UNIT  (INtTf  (TRAP . CONTROL  (0 BS .  N UH, ROUTE  (B)  , 4) ) ) 
CALL  JUNK. ALIVE  GIVEN  TNK  YIELDING 

EQUIP. STAT,  BRIDGE. STAT 
EQUIP. STAT  -  1  OS  BRIDGE. STAT  »  1 
SCHEDULE  A  GAP. JOCK  GIVEN  B  IN 

SIT. REP. TIRE  UNITS 


IF 


RETURN 
OTHER RISE 
ALWAYS 

LET  COUNTER  »  1ST  .F(  (SAHIN. 

(•  5*LIH.  SPDS  (STS.  TZPB  C~;  .  -  ^TESV, 

SCHEDULE  A  QUIK.HOVE  (B, COUNTER, INTERV)  NON 
SCHEDULE  A  STAND. TO  GIVEN  B  NON 
LET  DEFNUHfB)  -  5  "EOVING"  CALL  HIDERIB) 

LET  FLD.  IHx.DIST  (B)  »  SAHIN.  FLD  (FLD)  -  $0.0 


HIN.  FLD  (FLD)  *2.0)/ 
1(B), IPS. TIPI  (B) 


ALNATS 

RETURN 

END 


the 
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Aimjm  o 


2 2£i  imi  INSIBPCTIOHS  £Q£  XUS  SIAM  £!£!!£££  miLLfi 
A.  INTRODUCTION 

In  order  to  eaplace  obstacles  in  a  STAB  Coabat 
Siaulation  the  obstacles  »ust  be  planned  in  advance.  Once 
the  user  has  planned  the  use  of  obstacles  and  their  effects 
on  the  tactical  play  of  a  sisulation,  then  the  input  values 
to  ispleaent  the  plans  in  STAB  say  be  deterained.  This 
Appendix  consists  of  instructions  for  the  user  to  input  the 
required  field  paraaeters  in  order  to  represent  obstacles  in 
STAB.  In  addition,  the  necessary  paraaeters  for  the 
representation  of  certain  breaching  eguipaent  and  different 
tactical  options  for  the  coaaander  are  also  provided.  In 
order  to  sake  this  very  clear,  saaple  input  values  of  the 
required  data  for  the  Engineer  Effects  Module  are  also 
included. 

The  first  step  is  to  deteraine  the  X  and  Y  coordinates 
of  the  center  of  each  obstacle.  Once  these  values  are 
known,  then  the  size  of  the  obstacle  can  be  approxiaated 
using  an  ellipse.  This  is  possible  because  an  ellipse  has  a 
major  and  a  ainor  axis.  The  routes  of  aoveaent  of  entities 


353 


in  the  siaulation  say  pass  through  so ae  of  the  obstacle 
ellipses.  Once  the  obstacles  and  routes  have  been  planned, 
the  user  is  ready  to  isplesent  these  plans  in  a  STAS 
siaulation . 

B.  OBSTACLE/FIELD  HEPBBSEHT ATION 

The  first  step  in  siaulating  obstacles  in  STAB  is  to 
input  the  OB.  NON  (the  nuaber  of  obstacles  in  the  scenario) 
and  the  BT.OB. HUfc  j the  nuaber  of  routes  affected  by 
obstacles) .  These  input  paraaeters  are  discussed  in  detail 
in  Appendix  A.  The  next  step  in  creating  obstacles  on  the 
STAR  battlefield  entails  using  the  following  three  outlines 
of  obstacle  field  attributes.  These  inputs  are  placed  right 
after  the  OB. HUH  and  RT.OB.HOH  numbers. 

1.  ainefields 

The  following  define  the  attributes  of  the  field 
used  to  siaulate  a  ainefield  in  STAB: 

XC. FLO  *  X  coordinate  of  ellipse  center. 

YC.FLD  *  £  coordinate  of  ellipse  center. 

SABAJ.FLD  *  Length  of  the  seai-aajor  axis  of 
ellipse  in  aeters. 

SAHIB. FLO  *  Length  of  the  seai-ainor  axis  of 
ellipse  in  aeters. 

ABGLE.FLD  *  Angle  of  seai-aajor  axis  measured 
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counterclockwise  front  the  east  in 


TTPE.FLD 
P1.PLD  * 

P1.FLD  = 

P2.FLD  * 

P2.FLD  » 

P3.FLD  * 


P4.PLD  a 
P5.FLD  » 

P6.FLD  * 

P7. FLO  « 


degrees . 


=  2 

0(not  active)  or  the  nuaber  of  aines  in  the 


scatterable  ainefield. 


0  or  1  to  signify  not  activated  or  activated  for 
a  patterned  ainefield. 

Trip  wire  length  in  aeters  for  Scatterable 
Anti -Personnel  aines. 

Belt  separation  in  aeters  for  Patterned  Anti-Tank 
aines. 


nine  type  (1-11) 

1  -  H70  scatterable  Anti-Tank  aine 

2  -  H56  scatterable  Anti-Tank  nine 

3  -  H21  Hand-Eaplaced  Anti-Tank  nine 

4  -  HIS  Hand-Eaplaced  Anti-Tank  aine 

5  -  H19  Hand-Eaplaced  Anti-Tank  aine 

6  -  H14  An  tv  Personnel  Blast  aine 

7  -  H25  Anti-Personnel  Blast  nine 

8  -  H16  Anti-Personnel  Frag  nine 

9  -  ADAH  Anti-Personnel  Frag  aine 

10  -  M74  Anti-Personnel  Frag  aine 

11  -  Clayaore  Anti-Personnel  Frag  nine 


Probability  of  detection  and  avoidance. 


Probability  of  pushing  a  dead  plow  tank 
(1-P5.FLD)  a  offset  probability 
Knowledge  level  of  this  ainefield 


0  -  Ho  knowledge  exists 

2  -  Knowledge  exists 

3  -  Knowledge  exists  and  a  lane  exists 

(its  location  is  known) 


The  lane  foraation 
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(This  and  the  offset  formations  ace  the  last 
formations  to  appear  in  the  appropriate 
part  input  deck.) 

P8.FLD  =  Lane  speed  factor 

(value  between  0-1/saall  is  slower) 

P9.FLD  *  Plow  activation  delay  time  in  seconds 
P10.FLD  *  Plow  speed  factor 

(value  between  0-1/should  be  <  P8.FLD) 

Pi  1. FLO  a  pash  speed  factor 

(value  between  0-1/should  be  <  P 10. FLO) 

P12.FLD  »  Minefield  detection  distance 

a.  Input  Bxaaple  for  a  Patterned  Minefield 

This  is  the  input  data  for  a  patterned/belted 

minefield. 

53000  101500  500  200  90  2  1  50  3  . 1  .5  0  3  .8  15  .6  .4  100 
The  location  of  the  minefield  center  is: 

X  coordinate  53000 
T  coordinate  101500 

The  seei-aajor  axis  length  is  500  aeters. 

The  seai-ninor  axis  length  is  200  aeters. 

The  orientation  angle  of  the  ainefield  aeasured  v 
counterclockwise  froa  the  east  is  90  degrees. 
i  ainefield  is  type  nuaber  2. 


L 


f 
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The  ainefield  is  active,  signified  by  the  nuaber  1. 

The  spread  between  aine  belts  is  50  aeters. 

This  ainefield  was  eaplaced  using  H-21  aines  (nuaber  3)  . 

The  probability  of  detecting  and  avoiding  a  aine  is  .10  . 
(tilt  rods  aay  be  visually  detected) 

The  probability  that  a  tank  will  push  a  dead  plow  tank 
is  .50. 

The  attacker  does  not  have  intelligence  about  this 
ainefield.  (knowledge  level  is  0) 

The  lane  foraation  is  the  third  foraation  in  the  foraation 
input  list  for  this  exaaple. 

when  a  vehicle  is  travelling  on  a  lane  in  a  ainefield,  its 
speed  is  reduced  by  20%.  (input  nuaber  is  .8) 

It  takes  15  seconds  for  the  plow  tank  to  activate  its 
plow. 

ihen  a  vehicle  is  plowing,  its  speed  is  reduced  by 
40%.  (input  nuaber  is  .6) 

ihen  a  vehicle  is  pushing  a  dead  plow  tank,  its  speed  is 
reduced  by  60%.  (input  nuaber  is  .4) 

The  distance  travelled  in  a  field  before  visual 

identification  of  the  ainefield  by  a  vehicle  is  100 
aeters. 
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b.  Input  Example  for  a  Scatterabie  ainefield 

This  is  the  input  data  for  a  scatterabie  anti¬ 
tank  minefield. 

53000  101500  500  200  90  2  900  0  1  .4  .5  0  3  .8  15  .6  .4  30 

The  location  of  the  ainefield  center  is: 

X  coordinate  53000 
Y  coordinate  101500 

The  seai-aajor  axis  length  is  500  aeters. 

The  seai-ainor  axis  length  is  200  aeters. 

The  orientation  angle  of  the  ainefield  froa  east  is 
90  degrees. 

k  ainefield  is  type  'nuaber  2. 

The  ainefield  is  active  and  has  900  aines  in  it. 

This  type  aine  (anti-tank)  does  not  have  trip  wires. 

(input  nuaber  is  0) 

This  ainefield  was  delivered  using  B-70  aines. (The  input 
nuaber  is  1.) 

The  probability  of  detecting  and  avoiding  a  nine  is  .40. 

The  probability  that  a  tank  will  push  a  dead  plow  tank 
is  .50. 

The  attacker  does  not  have  intelligence  about  this 
ainefield.  (The  knowledge  level  is  0.) 

The  lane  foraation  is  the  third  foraation  in  the 


formation  input  deck. 

When  a  vehicle  is  travelling  on  a  lane  in  a  ainefield, 
its  speed  is  reduced  by  20*.  (input  nuaber  is  .8) 

It  takes  15  seconds  for  the  plow  tank  to  activate  its 
plow. 

when  a  vehicle  is  plowing,  its  speed  is  reduced  by  40*. 
(the  input  nuaber  is  .6) 

When  a  vehicle  is  pushing  a  dead  plow  tank,  its  speed 
is  reduced  by  60*.  (input  nuaber  is  .4) 

The  distance  travelled  in  a  field  before  visual 

identification  of  the  ainefield  by  a  vehicle  is 
30  aeters. 

The  following  defines  the  attributes  on  the  field 
used  to  siaulate  a  road  crater,  tank  ditch  or  blown 
bridge (short-wet  gap)  in  STAR: 

XC.PLO  *  X  coordinate  of  ellipse  center. 

TC. PLD  ■  T  coordinate  of  ellipse  center. 

SABAJ.FLD  »  Length  of  the  seai-aajor  axis  of  ellipse 
in  aeters. 

SABII.FLD  *  Length  of  the  seai-ainor  axis  of  ellipse 
in  aeters. 

AIGLB.FLD  *  ingle  of  seai-aajor  axis  aeasured 
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counterclockwise  from  the  east  in 
degrees . 

TIPS.  FID  =  4  (tank  ditch);  5  (road  crater);  6  (blown  bridge). 
P1.FLD  =  The  activation  level  of  the  obstacle. 

0  -  not  activated 

1  -  activated 

P2.PLD  *  0 
P3.PLD  *  0 
P4.FLD  =  0 
P5.FLD  *  0 

P6.FLD  =  Knowledge  level  of  this  obstacle. 

0  -  Ho  knowledge  exists 

2  -  Knowledge  exists 

3  -  Knowledge  exists  and  a  lane  exists 

(we  know  where  it  Is) 

P7.FLD  *  The  lane  formation  (This  can  be  just  a  column 
formation.  There  is  no  choice  as  in  the 
minefield  case.) 

P8.FLD  *  Lane  speed  factor. (1  value  between  0  and  1, 
smaller  is  slower.) 

P9.FLD  3  iVLB  activation  delay  time  in  seconds. 

(Typical  values  range  from  180  to  300  seconds) 
P10.FLD  *  Tank  dozer  breach  time  in  seconds. 

(Typical  values  range  from  360  to  480  seconds) 
P11.FLD  *  Tank  self  breach  time  in  seconds. 

(Typical  values  range  from  400  to  600  seconds) 
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P12.FLD  =  Probability  of  a  self  breach  getting  stuck 
in  the  ditch. 

a.  Input  Exaaple  for  a  Tank  Ditch 

This  is  the  input  data  for  a  Tank  Ditch. 

53000  101500  500  200  90  4  1  0  0  0  0  0  3  .8  180  360  400  .3 

The  location  of  the  tank  ditch  center  is: 

X  coordinate  53000 
Y  coordinate  101500 

The  semi-major  axis  length  is  500  asters. 

The  semi-minor  axis  length  is  200  asters. 

The  orientation  angle  of  the  tank  ditch  froo  east  is 
90  degrees. 

k  tank  ditch  is  type  nuabec  4. 

The  tank  ditch  is  an  actual/active  obstacle  signified  by 
the  number  1. 

The  next  four  entries  axe  zeros. 

The  attacker  does  not  have  intelligence  about  this  tank 
ditch. (The  knowledge  level  is  0.) 

The  lane  foraation  is  the  third  formation  in  the 
formation  input  list. 

Rhen  a  vehicle  is  traveling  on  a  lane  through/over  a 

gap  obstacle,  its  speed  is  reduced  20ft.  (input  number 
is  .8)  . 
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It  takes  180  seconds  for  the  A VLB  to  bridge  the  gap 
•  in  this  exasple. 

It  rakes  360  seconds  for  the  blade  tank  to  breach  this 
gap. 

It  takes  400  seconds  for  a  self  breach  to  take  place. 

The  probability  that  the  vehicle  will  be  iaaobilized 
daring  a  self  breach  is  .30  . 

3.  jtesiaiga.uiiEfiga 

The  following  defines  the  attributes  on  the  field 
used  to  siaulate  the  decision  ellipses  for  all  types  of 
obstacles  in  STAR:  (WASHING:  A  blown  bridge  obstacle  aust 

always  have  a  bypass  route  and  a  bypass  aoveaent  control 
point  set.  The  vehicles  cannot  wbull  through"  an  obstacle 
of  this  type.) 

XC.FLD  *  X  coordinate  of  ellipse  center. 

XC. FLO  *  X  coordinate  of  ellipse  center. 

SAHAJ. FLO  *  Length  of  the  seai-aajor  axis  of  ellipse 
in  aeters.  (This  aust  be  large  enough 
so  that  each  eleaent  in  a  platoon  hits 
the  decision  ellipse.)  (CAOTION:  Bake 
sure  routes  are  not  too  close  to 
each  other.  The  user  cannot  let  units 
on  one  route  hit  a  decision  ellipse  on 
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a  different  route,  except  when  lateral 
■  ovenent  is  being  perforaed.) 

SANIN.FLD  »  Length  of  the  seai-ainor  axis  of  ellipse 
in  asters. 

ANGLE. FLD  *  Angle  of  seai-aajor  axis  froa  east  in  degrees. 
TYPE. FLO  *  3  (ainefields)  and  7  (gaps)  . 

Pi. FLO  »  The  field  attribute  that  allows  the  tactical 

option  to  bypass  an  obstacle  if  the  battlefield 
situation  warrants  it. 

0  -  This  route  has  no  bypass  available,  the 
entity  will  aove  to  the  obstacle  and 
atteapt  a  self-breach. ("bull  through") 
route  nuaber  -  This  is  the  bypass  route  to  be 
used. 

P2.FL0  >  The  bypass  BCP  that  is  on  the  bypass  route. 

(if  not  applicable  enter  a  0) 

P3.FL0  a  The  obstacle  nuaber  in  front  of  this  ellipse. 

This  allows  the  decision  ellipse  to  check  on 
the  level  of  knowledge  about  the  existence  of 
the  obstacle. 

0  -  This  is  a  decision  ellipse  on  a  route  that 
circuavents  the  obstacle.  The  only  purpose 
of  this  decision  ellipse  is  to  get  lateral 
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moving  entities  back  into  route  formations, 
obstacle  number  -  This  is  the  sequential  input 
number  of  the  obstacle  to  be  encountered 
in  front  of  this  decision  ellipse. 

P4.PLD  =  0  (set  to  present  route  during  simulation) 

P5.FLD  3  0  (set  to  present  HCP  during  simulation) 

P6.FLD  3  0  (set  to  a  counter  during  simulation) 

P7.FLD  3  0  (not  used) 

P8.FLD  3  0  (not  used) 

P9.FLD  3  0  (not  used) 

P 10. FLO  3  0  (not  used) 

P11.FLD  3  0  (not  used) 

P12.FLD  3  0  (not  used) 

a.  Input  Example  for  a  Minefield  Decision  Ellipse 
This  is  the  input  data  for  a  Minefield  Decision 

Ellipse. 

53700  101700  100  100  90  3  14  3  1  0  0  0  0  0  0  0  0  0 
The  location  of  the  Decision  Ellipse  center  is: 

X  coordinate  53000 
T  coordinate  101500 

The  semi-major  axis  length  is  100  meters. 

The  semi-minor  axis  length  is  100  meters. 

The  orientation  angle  of  this  decision  ellipse  fros  the 


364 


east  is  90  degrees. 

4  ainefield  decision  ellipse  is  type  nueber  3. 

The  bypass  route  is  nuaber  14. 

The  bypass  BCP  is  3. 

The  obstacle  in  front  of  this  decision  ellipse  is 
field  nuaber  1. 

The  next  9  entries  are  zeros. 


C.  4RMOHED  VEHICLE  LAOHCHED  BEIDGE  REPRESENTATION 

The  target  diaensions  for  the  vehicle  launched 
bridges  were  found  by  finding  the  diaensions  of  the  bridges 
on  the  OS  4 VLB  and  the  Soviet  HT0-2Q  and  putting  these 
bridge  types  on  the  H-1  and  T-72  tanks,  respectfully. 

The  next  line  is  the  OS  H-1  4VLB. 

1  4  1.5  2.24  ..0  3.74  4.0  3.7  8.0  11.15  .0  .60 

The  next  line  is  the  Soviet  T-72  bridge. 

1  5  1.35  1.92  .0  3.27  3.3  3.38  5.2  11.6  .0  .59 


These  entries  are  specified  as  follows: 


1.  systea  type 

l: 

4.  turret/bridge  height  (asters) 

5.  not  applicable 

#  «  i  *  * _  i  i  _ m  •  _  •  i  •  . _ .  _ _ ■ 


entire  vehicle  height  (asters) 
bridge  width  (aetets) 

unlaunche d/carried  bridge  width (asters) 


total  vehicle  height  above 
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The  above  dimensions  are  for  future  systeas.  If  today's 

arsenal  is  to  be  represented,  then  actual  vehicle 

configurations  and  diaensions  aust  be  used. 

Limiting  speeds  for  these  bridges  have  to  be  added  to 

the  input  deck  along  with  the  disaounted  Halting  speeds. 

3ridges  neither  carry  nor  shoot  aaaunition.  This 

characteristic  can  be  siaulated  by  putting  a  zero  in  the 

types  of  aaaunition  block  on  input.  An  exaaple  follows: 

1  4  0 

1  5  0 

The  first  entry  is  the  systea  type. 

The  second  entry  is  the  weapon  type. 

The  third  entry  specifies  the  different  aaaunition  types 
for  this  vehicle. 

The  array  POUT. HOLD  should  be  aodified  as  follows: 

14  910000000000000 

The  systea/weapon  target  selection  array  for  the  vehicle 

launched  bridges  have  to  be  added  so  that  they  axe  unable  to 

select  targets  for  firing. 

1  0  0  0  0  (0-1000  asters) 

10000  (1000-2000  asters) 

10000  (  >  2000  asters) 

The  seas  additions  have  to  be  aade  for  the  T-72  bridge. 

15  910000000000000 
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*  1  0  0  0  0 

|  1  0  0  0  0 

<  1  0  0  0  0 

These  new  entities,  Araored  Vehicle  Launched  Bridges, 
■ust  also  be  added  tc  the  target  selection  arrays  of  their 
respective  eneay  entities. 

The  suppression  data  for  each  type  bridge  aust  be  added 
to  the  input  deck. 
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D.  OFFSET  FOBflhTIOHS 

The  next  area  of  input  that  aust  be  discussed  is  the 
lane  and  offset  foraations.  These  new  foraations  allow  the 


Engineer  Sodule  to  siaulate  lanes,  breaching  operations,  and 
the  detour  of  eleaents  around  killed  vehicles.  The 
following  exaaple  is  a  sasple  of  a  FOBS. OFFSET  array. 


3  5  8  8  So-8Mo58 1ooT-U#8 


1 1 8  ?o-58o°i5,?1o8  !352,8„-?8Moo 

5  5  0  20  -SO  20  -1 00  20  -150  20  -200  20 

6  5  0  30  -50  30  -100  30  -150  30  -200  30 

7  5  0  SO  -50  40  -100  40  -150  40  -200  40 


The  first  nuaber  (7)  indicates  that  there  are  seven 
foraations  to  follow. 

The  first  foraation  in  the  list  is  a  five  place  line 
foraation. 

coluan  1  Specifies  this  foraation  as  nuaber  one  for  the 
prograa. 

f 
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coluan  2  Specifies  that  there  are  five  postions  in  this 
foraation. 

colunn  3-4  Specify  the  X  and  Z  offsets  for  the  vehicle. 

This  entity  has  a  foraation  postion  equal  to 
one. 

Each  succeeding  pair  of  nuabers  specifies  the  foraation 
offsets  for  vehicles  with  foraation  positions  which  are  in 
increaents  of  one.  A  vehicles  foraation  position  is  the 
sane  as  his  POS.IH.PLT.ABEA  . 

The  second  foraation  is  a  five  place  ccluan  foraation 
with  tank  one  (0,0),  in  the  Biddle  of  the  platoon. 

The  third  foraation  is  a  five  place  breaching  foraation 
with  the  first  tank  in  the  lead.  This  tank  should  be  the 
plow  tank  for  this  platoon.  Tank  one  can  be  the  plow  tank 
if  the  elenent  data  is  assigned  in  the  proper  Banner. 

The  fourth  foraation  is  the  first  offset  foraation. 
This  foraation  would  be  the  first  used  if  a  dead  vehicle 
becaae  an  obstacle  to  aoveaent  on  the  route.  All  eleaents 
are  in  the  saae  relative  positions  within  their  platoon  as 
dictated  by  foraation  nuaber  three,  the  breach  foraation, 
except  that  the  platoon  has  been  displaced  10  asters  to  the 
left  of  its  route. 
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The  fifth,  sixth,  seventh  formations  are  the  same  as 
formation  number  three,  except  offsets  of  20,  30,  40  meters, 
respectively,  have  been  added  as  7-displacements  off  the 
route.  The  number  of  offset  formations,  not  including  the 
lane/breach  formation,  depends  on  the  number  of  mechanized 
entities  in  the  largest  platoon  in  the  scenario.  The  number 
of  offset  formations  should  be  at  least  this  large. 
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E.  TANK  BREACHING  ATTACHMENTS 


The  Mine  Plow  and  Tank  Dozer  Blade  characteristics  for 
individual  entities  are  submmited  for  the  simulation  as  part 
of  the  element  data  in  the  input  deck.  The  input  position 
definitions  are  defined  below, 
position: 


1  NAME  The  element  number  of  the  entity. 

2  SIS. TYPE  This  represents  the  general  class  of 

the  system  of  the  entity. 

1  Tanks 

2  Mounted  infantry 

3  Dismounted  infantry 

§  JftiUTI 

6  Air  defense 

7  Bunker 

8  Comm/ew/acg/intel 

9  Other 

3  WPS. TYPE  Describes  the  specific  system  within 

the  system  code.  For  example,  system 
type  is  a  tank  and  weapon  type  of  seven 
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for  this  systei  indicates  a  Soviet  T-72 
«.  tank. 

4  SEC  Indicates  the  number  of  the  SECTION 

to  which  the  entity  belongs. 

5  PLT  The  nuaber  of  the  PLATOON  to  which  the 

entity  belongs. 

6  CO  The  nuaber  of  the  COMPANY  to  which  the 

entity  belongs. 

7  BN  Indicates  the  number  of  the  BATTALION 

to  which  the  entity  belongs. 

8  SQDVEH  Indicates  the  nuaber  of  the  entity's 

squp.d  vehicle. 

9  PLTLDR  The  element  nuaber  of  the  entity's 

PLATOON  LEASES.  The  PLATOON  LEADER 
aust  be  the  first  element  input  in  his 
PLATOON. 

10  COCDR  The  eleaent  nuaber  of  the  entity's 

COMPANY  COMMANDER  ••  The  COMPANY 
COMMANDER  is  the  first  entity  input  in 
his  COMPANY. 

11  START. AREA  The  nuaber  which  identifies  the 

starting  aoveaent  area  for  this  entity. 

12  A LITE. DEAD  Indicates  whether  the  entity  is  alive 
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or  dead. 

0  A  lire 

1  Dead 

2  Alive  mounted  ia  carrier. 

13  FIB. SODE  Indicates  the  mode  of  fire  that  a 

dismounted  element  is  to  use. 

0  Fires  in  a  semi-automatic  mode. 

1  Fires  in  an  automatic  mode. 

14  PLOW.COND  This  unit  attribute  gives  the  tank 

a  mine  plow. 

0  No  plow 

1  Plow  attached 

15  BLADE. COND  This  unit  attribute  gives  the  tank 

a  bull  dozer  blade. 

0  No  blade 

1  Dozer  blade  attached 

The  following  is  an  example  of  two  typical  element  data 
entries: 

45  1  7  45  15  4  2  45  45  40  601  0  0  10 

46  1  7  46  15  4  2  46  45  40  601  0  0  0  1 

In  this  example  -  Element  number  45  is  a  Soviet  T-72  tank 

with  a  mine  plow  attachment. 

-  Element  number  46  is  a  Soviet  T-72  tank 
with  a  dozer  blade  attachment. 

In  this  appendix,  the  authors  have  not  tried  to  give 
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coaplete  user  input  instruction  for  STAB.  The  input 
instructions  given  are  enough  for  the  current  user  of  the 
STAB  aodel  to  run  the  aodel  trith  the  Engineer  Effects 
Nodule.  If  aore  coaplete  instructions  are  required,  then 
the  reader  is  directed  to  the  STAB  Coabat  Model 
docuaentation  currently  in  use. 
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